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Second only to the greater safety insurance which 
distinguishes Reliance Hy-Crome Nut Locks is the 
saving in track maintenance labor effected by their 
use. Because of the unusual re-active and fatigue- 
resisting power of Reliance Hy-Crome, the inevit- 
able wear in the component parts of the rail joints 
is automatically compensated for to a point far 
beyond the stage at which looseness would ordin- 
arily occur. Have you any specific questions to 
ask regarding the performance of Reliance Hy- 
Crome Nut Locks in service? Shall we send you 
samples for test purposes. 


THE RELIANCE MFG. COMPANY 
MASSILLON, OHIO 


SALES AGENCIES 

Los Angeles—K. C. BANKS, Agent 
Chicago—CRERAR-ADAMS CO., Agents , 
New York—WALKER DRAFT GEAR CO., Agents 





Factory 
Branches: 






New York 
Cleveland 
Detroit 
Chicago 
St. Louis 
San Francisco 
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THE MUDGE 


‘sAll-Service” Section or Extra Gang Car 
CLASS “WS-1” 


Marks a Distinct Advance in Motor Car Design 
















Equipped with the 
New Mudge 
Free Running 
Water-Cooled 


Engine 





Light 


Serviceable 
Seats Ten Men— 
Pulls 10,000 Pounds 


A practical car for bridge and 
extra gang duty, as well as for 
ordinary section work. 


Ideal for handling weed mowers. 


Simple to operate—economical 
to use. 


al Mudge & Company 


Manufacturers—Railroad Equipment | 
AS Railway Exchange Bidg. - CHICAGO 


One-man lift 
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Chicago Bridge & [Iron Works 


Reserved for 


2452 Transportation Bldg. 3156 Hudson Terminal 1036 Forsyth Bldg. 


CHICAGO 


NEW YORK ATLANTA 


1151 Bank of Toronto Bldg. 
MONTREAL 


1646 Praetorian Bidg. 1007 Rialto Bidg. 
DALLAS — SAN FRANCISCO 
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The New Mountain Type Locomotive in Use on the Union Pacific. 








Railway Engineering a Maintenance 


Formerly the Railway Maintenance Engineer 
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Proved Practically Uncrushable 
by Laboratory Tests 


This stock Armco Culvert, 8 feet long and 36 inches 
in diameter, tested by Prof. Talbot of the University 
of Illinois, carried a load of 92 tons (11% tons per 
foot) without fracture or loosening of the joints. 





Used Under Tons of Earth 
In Deep Fills 


Armco Culverts are in frequent use under fills as great 
as 80 feet. The corrugated construction, ample gauge, 
and patented method of jointing give them the 
strength to carry these enormous loads. 


March, 1923 


Your [wo Questions 


About CULVERTS 
Are they strong? 


Will they last? 


Total percentage of 
Elements other then 
tron in Steel 









Pure Iron 





ee Bee 
Armco Ingot Iron 


(0A 


Rust-Resisting Because Made 
of PURE IRON 


Iron to be rust-resistant must be pure in analysis, 
and smooth in section—free from gases. The diagram: 
shows how Armco Ingot Iron compares in section and 
composition with ordinary steel. 





The First ARMCO Culverts (1909) 
Are In Perfect Condition 


This culvert, installed thirteen years ago under the 
tracks of a prominent transcontinental railway, shows 
no sign of deterioration today. 








CULVERTS 








There isa manufacturer in nearly every state, and in Canada, 
making genuine rust-resisting ARMCO CULVERTS and 
other products of Armco Ingot Iron such as flumes, siphons, 
tanks, road signs, roofing. Write for full information and 
nearest shipping point on productsin which you are interested. 


ARMCO CULVE MFRS. 
215 NORTH panied a —_ 





Look for this DATE TAG==>> 
at the upstream end ofeach Armco Culvert. This 
tag—an added sign of confidence in ARMCO du- 
rabjlity—carries the date of installation and en- 
ables you to check definitely the long service of 
your Armco Culverts. 
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Hewes Mo-lyb-den-um 
Light-weight Shovel 


Averaging from six ounces to one pound lighter 


EET the world’s champion light-weight—the 
Wood’s Mo-/lyb-den-um light-weight steel shovel. 


Here is a light-weight shovel that will stand many 
times as much service as an old style standard gauge 
shovel. Yet it averages six ounces to one pound lighter. 

Figure for yourself the increase in efficiency that this 


new shovel will bring you. It gives you a bigger day’s 
work from every man. And it makes an immediate 


hit with every man who uses it. 

This newest Wood’s Shovel is made of Mo-/yb-den-um 
steel. It has all the strength, elasticity, toughness and 
long-wearing qualities of Mo-/yb-den-um. And to 
carry the quality right through, the blade is fitted with 
the finest double-X white ash handle. This puts the 
necessary weight into the handle and makes a better- 
balanced tool. 

Write us for further information about the applica- 
tion of the Wood’s Mo-lyb-den-um Shovel to all your 
needs. 


THE WOOD SHOVEL AND TOOL COMPANY 
Piqua, Ohio, U. S. A. 


‘Wood's Motubterum Shovels 
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ANYTHING 4> EVERYTHING 


FOR OXYACETYLENE WELDING ann CUTTING 











(AIRCO 
a 
OXYGEN 


eae (tals 


Public faith in a product is a reflection 

of faithful performance. Thus, consist- 
q y ently, have Airco Oxygen and Airco 
ee: Acetylene built up good-will. 


Write for Airco booklet: 
“Anything and Everything for Oxyacetylene Welding and Cutting” 


AIR REDUCTION SALES COMPANY 


Manufacturer of Airco Oxygen — Airco Acetylene — Airco- Davis - Bournonville 
Welding and Cutting Apparatus and Supplies, Acetylene Generators, and 
Specially Designed Machines for Automatic Welding and Cutting— 
Nitrogen, Argon and other Airco Atmospheric Gas Products 


Controls the manufacture and sale of National Carbide 


Home Office: 342 Madison Avenue, New York, N. Y. 


Airco District Offices, Plants 30 oa F 4: 

and Distributing Stations con- | Pe aa and 

veniently located throughout : , 3 cet See ervice us 
on ee Distributing 10 4 chim ood rusce. 
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American Car & Foundry ha a sete 


American Locomotive Company. . 


Baltimore IN aay: g ord vc Aicld oe ES 


Chicago & Northwestern. 


Delaware, Lackawanna & Western... a Ba 
Erie . 


+> eb NE dete ae 
New York Central Lines. 
New York, New Haven & Hartford. 


Tela Railroad Company, Honduras 


Truzillo Railroad Company, Honduras... . 
CE Sin cv in cgorede latircievas 


OBERTSON PROCESS @ 
ASBESTOS PROTECTED METAL * 


The upper illustration 
shows banana convey- 


the roof of this struc- 
tureis successfully meet- 
ing the “acid test” of 
endurance — constant 
exposure to the corro- 
sive influence of tropi- 
cal weather, salt air, 


~ 
“ 
~_ 
w 
a 
oe) 


1909 5 orders 
ep eY  or 1919 4 orders 
Oa Sale lath 1920 15 orders 

1908 11 orders 

1921 2 orders 
ee es 1917 7 orders 

.1911 3 orders 

1913 14 orders 

.1915 10 orders 

Gale Chine ee 1913 3 orders 
.1909 88 orders 

.1915 10 orders 

whic’ 1922 2 orders 

i sortie 1920 4 orders 
tas etek 1920 5 orders 
ce ceva we 1909 40 orders 
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When Will You Pay 
for Your Roof? 


That will depend to a very considerable extent on the 
kind of roof you buy. 

Railroad buildings are exposed to unusually severe con- 
ditions. If you cover them with a material that can’t 
withstand the destructive action of smoke, steam, fumes and 
gases, you will never be through paying for your roof. For, 
after the first cost, you will have to pay the cost of the 
constant repairs necessary to keep this kind of building 
covering on the job. And even then—in spite of continuous 
expenditures for maintenance—the necessity for complete 
replacement comes altogether too soon and you must pay 
for your roof all over again. 

But, on the other hand, if you use Robertson Process 
Asbestos Protected Metal (A P M) as a material your roof 
will be paid for once and for all with the payment of the first 
cost. APM, with its sheet steel core hermetically sealed 
in a triple-protective coating of (1) Asphalt (2) Asbestos felt 
and (3) Waterproofing, is rust and corrosion-proof. It is 
practically a corrugated steel roofing sheet to which a high 
grade built-up roofing has been applied on both sides at 
the factory, instead of in the field, and combines the merits 
of both types of roofing. It lives through years of exposure 
to every corrosive influence without requiring painting or 
repairs. With A P M on the roofs and siding of your build- 
ing, upkeep expense—everything that comes after first cost 
in less durable materials—is eliminated. 

Write for prices, complete descriptive literature and a 
sample of the material itself. 


H. H. ROBERTSON COMPANY, Pittsburgh, Pa. 
Factories: Ambridge, Pa., Sarnia, Ont. 
Branch Offices: In all principal cities in the United States. Also London, E. C., 
England, Edward LeBas & Co., Dock House, Billiter St. 
For Canada: H. H. Limited, Sarnia. . Gongeat Sales ts for 


Robertson Co., 
Canada and Bay oe mm... teen Ss. 7 hk aie Co., —- 
S., and Vancouver, B. C 
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‘‘American’’ Pumps in a Typical Railway Pumping Station 


The pumping station pictured above of connected to 25 HP., 1800 R.P.M.,G. E. 
the Illinois Central Railway is typical of Motors, automatically regulated by the 
the automatically controlled station— Sundh control panel. 


only one man is required as attendant. Data on the savings and cost per thou- 


The water for the three locomotive sup- sand gallons of water pumped, as well as 
ply tanks which this station supplies is figures on labor saved, will interest you. 
pumped from the Kankakee River by We’d like to send you comparative costs 
two 5-inch American Centrifugals direct —ask us for them. 


DISTRICT SALES AGENCIES: 


NEW YORK CITY LOS ANGELES, CAL. SALT LAKE CITY, UTAH GRAND ISLAND, NEB. 
(Domestic and Export) ARTESIA, NEW MEXICO DENVER, COLO. ALMYRA, ARK. 
PHILADELPHIA, PA. TAMPA, FLA. KANSAS CITY, MO. DETROIT, MICH. - 
PITTSBURGH, PA. JACKSONVILLE, FLA. JOPLIN, MO. MONTREAL, CANADA : 
ST. PAUL, MINN. CHARLESTON, S. C. ST. LOUIS, MO. CALGARY, ALTA., CANADA 
SAN FRANCISCO, CAL. BIRMINGHAM, ALA. DALLAS, TEXAS EDMONTON, ALTA., CANADA 


THE AMERICAN WELL WORKS 


General Office and Works nis dias tailaiig 
AU RORA, ‘ LL. First ~ ic. sl Bawx Rina. 
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of spat prevents. 
a ing’ knocked 
down g 


How many of 


your water 
columns are@ i = 
knocked down every year 


What do the repairs and maintenance—not the result 
of ordinary use—cost you? 


Avoid this annoyance, trouble and expense by using a 


POAGE Style ‘H 


WATER COLUMN with 
FENNER DROP SPOUT 


The three foot a range in the Fenner spout and the 
steel riser in the Poage Style H save the water column 
from being knocked down . the shifting of the tender. 
fh tender has to leave the track to knock this column 
own. 


The flexible spout makes it unnecessary to spot the tender 
accurately. You save time by quick adjustment. 


The five foot up and down range enables the water col- 
umn to fill a tender of any height. 


The open telescopic joint does not waste a drop of 
water. It banishes the usual winter time troubles. Ice 
does not collect upon it, 


The valve permits the maximum amount of water to 
flow in the shortest time. There is a minimum of fric- 
tional resistance. It shuts the water off quick without 
water hammer. 


Try the Poage Style H column. You will find that it has 
remarkable operating advantages. 


MANUFACTURED EXCLUSIVELY BY 


THE AMERICAN VALVE & METER CO. 


CINCINNATI, OHIO . 
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Pneumatic Tie Tampers 


A few of the other labor-saving air tools 
used with Pneumatic Tamping Outfits. 

















No. 9 “Little David’’ Rail Drill. Puts a 1%’ 
hole through web in 25 sec. 








A 4 Tool Pneumatic Tamping Gang. Air Compressor in background. 


Save Man-Power 


Use air operated labor-saving 
machines 














**Little David”’ Bonding Drill, No. 5. 
Averages 70-;;" holes per hr. 


Ingersoll-Rand Pneumatic tie tampers enable small 
gangs to equal the work output of large hand gangs 
and to make a smoother, safer and more permanent 
roadbed. Four men with pneumatic tampers will do 
as much work as I2 to 16 men hand tamping. 





The tie tamper compressor car is also a convenient 
portable power plant for operating other air driven 
tools for track and maintenance work. Such tools as 
rail-bonding and rail drills, rail bolting drills, grinders, 
No, 19 “Little David” Rail Bolter, spike drivers, riveting, chipping and calking hammers, 

rock drills, wire brush cleaners and sand blast and 
paint spray. 














A pneumatic tamping outfit enables pronounced sav- 
ings to be made on a wide variety of operations. Ask 
us for further details on the many uses. 


INGERSOLL-RAND COMPANY, 11 Broadway, New York 


Offices in all principal domestic and foreign cities 








For Canada refer Canadian Ingersoll-Rand Co., Limited, 


“Little David’ Grinder. Saves labor on all 260 St. James St., Montreal 
grinding and cleaning. 


178-TT 


Ingersoll-Rand 
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SWITCHES — FRoGs — CROSSINGS 


WHARTON 
SPECIAL TRACKWORK 








Wharton-O’Brien Insulated and Adjustable Switch Rods 





These substantial and durable rods will. eliminate 
your switch rod trouble. 

We invite our railroad friends to examine them at 
the exhibit of the National Railway Appliances Associa- 
tion in Chicago, March 12th to 15th, Spaces 52% and 53 





ORIGINATORS OF | 
MANGANESE STEEL TRACKWORK 





WM. WHARTON JR. & CO., Inc. 
EASTON, PENNA. 


OTHER PLANTS 
TAYLOR-WHARTON IRON & STEEL CO., High Bridge, N. J. 
PHILADELPHIA ROLL & MACHINE CO., Philadelphia, Pa. TIOGA STEEL & IRON CO., Philadelphia, Pa. 
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Labor Saving 
Lubricants 


In one of the largest railroad shops 
in the country, the Foreman stated 
that before using TEXACO oils in 
the shops he had three and some- 
times four men on counter and line 
shaft work — — that now it is not 
necessary to have anyone assigned to 
that work and they have no trouble 
with shaft or machine bearings. 


TEXACO 


Railway Lubricants 
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Selflock 


_ Nuts save Labér Hours 


In a year’s trial the service of one man for TEEN WEEKS was 
actually saved from the amount of time ngrmally spent in keeping a 
double cross-over tight by using Selflockfnuts on crossing bolts. 


The Selflock nut scientifically puts efery thread to work in locking it 
on the bolt. It cannot jar from te position it is left but it can be 
taken up or removed with a wrefch. 


Notice the service positionfof the Selflock nut is bright and perfect 
as the day it was installed. The battered condition of the bolt and 
threads gives an idea of the service the bolt has rendered. 


In planning your crossing and track work for the year remember 
that Selflock track fastenings will save many labor hours for you and 
keep your joints rigid. 


‘Write for a demonstration on your road’’ 


Selflock Nut & Bolt Co., Inc. 


East Syracuse, N. Y. 
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The Q & C Rolled Steel Step Joint 


“‘The Joint as Strong as the Rail’’ 





The Q ©€@C Rolled Steel Step Joint is made 
of high grade open hearth rolled steel, rein- 
forced substantially at the head and base. 
By our process of manufacture, we overcome 
many difficulties quite common with the 
ordinary step compromise joint. 


We can furnish a joint for practically any 
combination of tee rails made, and also allow 
for wear on the worn rail heads. 


Our joints are heat treated when specified. 


Further information and prices upon request. 


® 


THE Q & C COMPANY, 90 West St., New York 
CHICAGO SAN FRANCISCO ST. LOUIS 
Rank & Goodeli, ST. PAUL Sherburne & Co., BOSTON 


The General Supply Co. of Canada, Ltd.,. OTTAWA, CANADA 
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A YEAR OF LABOR SHORTAGE, 


HIS will be a year of acute labor shortage, not only 
on the railways but in other industries as well. This 
condition will be most pronounced in the more highly de- 
veloped industrial centers in the eastern states, but it will 
also be felt in the agricultural and mining sections of the 
west. It is the result of a greatly increased demand for 
men in the face of a diminishing supply, particularly of 
skilled labor, although the shortage will affect the skilled 
trades as well. 

The increased demand for men is a natural result of in- 
creasing activities in almost all industries. The steel mills 
are working at their maximum practical capacity and are 
still falling behind in deliveries. The saw mills have twice 
the orders awaiting shipment they had a year ago. The 
first indications of spring will see the opening of an 
enormous program of highway construction. The same 
condition prevails on the railways. The heavy traffic of 
recent months has not only demonstrated the necessity for 
additional facilities, but has provided the earnings with 
which they can be financed. The program of the roads 
both for improvement and for maintenance are much 
larger than those of any recent year. Therefore, the roads 
are confronted, not only with more severe competition for 
labor with the other industries, but also with the necessity 
of adding to their own normal forces to handle their en- 
larged programs. 

It was with the thought of aiding in the solution of this 
problem that this Labor Saving Number was conceived. 
In it, an effort has been made to collect and present in- 
formation regarding development of more or less local 
knowledge for the benefit of the roads as a whole. The 
problem confronting engineering and maintenance officers 
this year is to complete as much work as possible with the 
forces available. This creates the necessity for the or- 
ganization and equipment of each gang so that it may be 
able to render the maximum output. It involves both 
methods and materials. Its importance now overshadows 
all others for it will exert the governing influence on the 
amount of work done this year. 


WILL THE RESTRICTIONS 
AGAINST IMMIGRATION BE LIFTED? 


HE shortage in labor is not the result alone of the 
T increase in demand. It is accentuated by the inter- 
ruption in the flow of immigration into this country. We 
have long drawn on Europe for our supply of common 
labor, first from the northern countries and more recently 
from those of southern Europe. Following the war, with 
the danger of increased immigration and the evidences 
that we were not assimilating many persons of foreign 
birth already here, Congress passed the Johnson immigra- 
tion bill limiting the number entering from the various 
countries t6 three per cent of those enumerated in the 


1910 census. This has practically shut off all immigra- 
tion, for while 32,726 laborers were admitted last year, 
over 100,000 are said to have returned to their homes. 
A proposal is now before Congress to revise this law still 
further to reduce the immigration from the various coun- 
tries to two per cent of those enumerated in the 1890 
census. In other words, it is proposed to reduce the 
maximum number of immigrants who may enter from the 
present total of 358,023 to 186,437 and the greatest re- 
duction will be made in those coming from the southern 
European countries on which we have drawn most heavily 
for maintenance labor. At the same time that this 
modification of the law is under consideration, appeals 
are being made for the raising of the existing restrictions 
on the ground that they are vital to the industrial pros- 
perity of the country. Much as this may be desired as a 
means of meeting the present stringency of labor the 
wisdom of a more liberal policy, from our standpoint as 
a nation, is open to question. 

With the sentiment of the country and Congress as it 
is, little relief can be expected from lifting of the restric- 
tions against immigration. The problem confronting the 
railways, therefore, is to develop measures which will re- 
duce the amount of labor required. Immigration cannot 
be expected to offer the answer this year. 


THE FALLACY OF THE EIGHT-HOUR DAY 
Win one begins to consider the shortage of labor 


for construction and maintenance of way work he 
is confronted immediately with the fact that the working 
day has been reduced from 10 hours to 8, or 20 per cent, 
and the productive time more than 25 per cent during the 
last five years. It is evident that this makes necessary 
the employment of a correspondingly larger number of 
men to do a given amount of work and it is equally evi- 
dent that these men are not to be had this year. 

Prior to the period of federal control maintenance and 
construction forces worked 10 hours, but during federal 
control the eight-hour day was introduced and has re- 
mained in force on most roads since that time. Its effect 
has been to reduce alike the earnings of the men and the 
amount of work which the roads have been able to 
complete. 

There is nothing inherent in construction and mainten- 
ance work which makes the eight-hour day necessary or 
advisable, while there are many advantages of the 10-hour 


‘day. The work is in the open and is varied in its nature. 


The section men reside largely in the smaller towns 
where the eight-hour day is unknown off the right-of- 
way. They live close to their section headquarters so that 
little time is lost going to and from work. The men in 
extra or floating gangs live largely in cars or camps with 
little to occupy their time outside of working hours. 

There is another phase of this question which is broader 
than its application to the railways. There has been a 
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concerted movement to reduce the working day in all in- 
dustries, which is evidenced in its most pronounced form 
in the demands of the miners for a six-hour day and a 
five-day week. The inevitable effect of this tendency is 
to decrease production and to increase unit cost, which 
must of necessity be passed on to the ultimate consumer. 
This tendency has done more than any other single in- 
fluence to increase the cost of living. If it were applied 
to our most essential industry, agriculture, production 
would be reduced to such an extent that we would all 


Vol. 19, No. 3 


to overcome. If the advantages accrued to them alone 
railway officers would not need to concern themselves 
about this condition, but the roads themselves suffer 
from their failure to secure the savings which the invest- 
ment in equipment earns. 

This condition indicates the necessity for the develop- 
ment of a system to’follow the equipment as it is installed 
with the object of enlisting the interest and co-operation 
of the men who use it, educating them to its possibilities 
and instilling in them a desire to make it a success. 


starve within five years. 


THE NEED FOR MECHANICAL EQUIPMENT 


HIS issue is replete with references to the savings in 
labor which have been effected by the application of 
mechanical equipment to maintenance and construction 


operations. A casual peru- 
sal of these pages will con- 
vey the impression that 
great strides have been 
made in the development 
of machines for this work. 
It is a correct impression. 
However, closer study will 
reveal the further fact that 
these developments have 
been scattered over a large 
number of roads and that 
many of them have received 
only local application. In 
other words, with a few ex- 
ceptions as to both equip- 
ment and roads, a relatively 
small number of these 
devices are in other than 
experimental operation on 
any considerable number of 
railways. 

Up to the present time 
most of the railways have 
maintained a more or less 
neutral attitude towards 
new devices. They have 
waited until the manufac- 
turers have developed them 
to their perfected state and 
have placed the burden of 
the proof of this develop- 


MORE PERMANENT TRACK 








BETWEEN MAN AND MAN 


I have unlimited faith in the fairness of my fellow 
men. I believe that, when free from all stress of 
feeling that accompanies acute situations, and in- 
tense excitement has given way to calmer judg- 
ment, few instances have occurred wherein the doc- 
trine of “let us counsel together” has not brought 
far better results to both sides than a declaration 
of war. 

I have the greatest confidence in the personal 
acquaintance of men with each other. I realize how 
impossible it is for the managers of our great rail- 
way corporations td be acquainted with their em- 
ployees, but if we ever can reach the time when 
the ‘men can undersatnd that the company for 
which they work is not represented solely by so 
many engines and box cars, but is represented by 
men like themselves, who have an interest in the 
employees as well as in the revenues, we will have 
accomplished something that has not as yet been 
entirely done. 

Let us satisfy the public that the railway com- 
panies and their employees are not what they have 
called each other, but that they are serving the 
transportation needs of this country in a more 
efficient manner than they are being served in any 
other country in the world; that the railroad com- 
panies are efficiently managed; that their employees 
are giving efficient service; and that both of them 
are worthy of their hire—From an address before the 
Western Railway Club, Chicago, on February 19, by 
W. G. Lee, president, Brotherhood of Railway Train- 


CONSTRUCTION WILL SAVE LABOR 


OME devices are designed to enable more work to be 
completed with a given force of men. Others are 
designed to reduce the amount of work to be done. The 


latter are just as distinctly 
labor saving as the first. 
Data presented by G. L. 
Moore in his article on page 
92 in this issue show in a 
striking manner the econ- 
omies which follow the 
adoption of more perma- 
ment construction. These 
are evidenced primarily in 
reduced expenditures for 
replacement materials, and 
in savings in labor which 
would otherwise be re- 
quired to make these re- 
placements. The treatment 
of ties is commonly re- 
garded as a timber conser- 
vation measure, but it is 
obvious that as the life of 
the ties is increased, the 
amount of labor required 
annually for their renewal 
decreases. So it is with 
the replacement of timber 
bridges with those of tem- 
porary construction, etc. 
Somewhat different in 
character but similar in ef- 
fect are those devices which 
reduce or retard deteri- 
oration and decrease the 
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amount of work necessary 
to overcome it. The rail 











Perhaps this attitude is nat- 





anchor is typical of such 





ural, but it has delayed the 

time when the savings from this equipment begin to 
accrue to the roads. They have a selfish interest in co- 
operating in the promotion of the device and in bringing 
it to the point of perfection at the earliest possible date. 


A FOLLOW-UP IS NECESSARY 


T HAS not been an unusual experience for railway 

officers who have made extensive investments in labor 
saving equipment to encounter difficulty in getting their 
forces to use this equipment. In not a few instances 
equipment of demonstrated merit has failed because of 
this condition and through no fault of its own. This con- 
dition can be attributed primarily to the reluctance of the 
average man to adopt new methods. If not actually op- 
posed to a device he is apt at least to be unsympatheti€ 
with it and to magnify its shortcomings. As a result it is 
abandoned at the first opportunity. Manufacturers of 
equipment find this one of the hardest obstacles they have 


equipment. 

There is, of course, a limit beyond which investment to 
secure permanency and low maintenance costs is not war- 
ranted, but this is approached so seldom that it does not 
constitute a problem. The real waste is in the opposite 
direction. In many instances the roads are spending 
amounts for repairs from year to year which would con- 
stitute high returns on the added investment required to 
reduce or eliminate these expenditures. The amount 
which can be spent justifiably in this direction has risen 
greatly with the rapid increase in labor costs in recent 
years. Investigation will reveal many opportunities for 
effecting reductions in the amount of labor required by 
more permanent construction. 





APPROPRIATION FOR VALUATION—The Senate and the 
House have agreed on an increased appropriation for the 
Interstate Commerce Commission, above that approved by 
the budget bureau, including $1,250,000 for valuation. 











Are You Downhearted Because You 
Haven't Been Promoted? 


In the Opinion of E. P. Bracken a Man Cannot Feel Discouraged if 
He Thoroughly Enjoys His Work 


By WALTER S. LACHER 


ANY a man in railway service has had to wait 
long for promotion and has experienced, at times, 
that lag of interest so destructive of efficient 

performance and self-improvement. To the men who 
have felt the pressure of this discouragement, no better 
leaven for falling spirits can be prescribed than that to be 
derived from the career of E. P. Bracken, operating vice- 
president of the Chicago, 
Burlington & Quincy. Se- 
curing employment on 
that road as a track fore- 
man at Lincoln, Neb., in 
1888, he was promoted 
with reasonable prompt- 
ness to _ roadmaster, 
but roadmaster he _ re- 
mained for 13 long years. 
When further advance- 
ment finally did come 
his rise was rapid, for 
within 15 years he tra- 
versed all the steps from 
trainmaster to vice-presi- 
dent. Surely those 13 
earlier years on a road- 
master’s subdivision were 
years of earnest prepara- 
tion for the opportunity 
which was to come. 

In Mr. Bracken’s opin- 
ion a man who likes his 
work and enjoys the 
problems that it brings 
him from day to day will 
not often suffer from 
discouragement. 

“A man must like his 
work to be truly happy,” 
he explained, “and unless 
a man takes the interest 
that can be aroused only 
by a keen enjoyment of 
his work, it will be very 
hard for him to apply the 
wholehearted effort that 
is necessary for real success. Track work offers one 
source of pleasure that should appeal to any man in good 
health and that is the opportunity to spend a large part of 
the time in the open air. In fact, the principal reason why 
I left Pittsburgh, where I was employed in the mills of 
the Carnegie Steel Company, to come west was because 
the outdoor life of the trackman appealed to me.” 

That persistent effort is a quality highly esteemed by 
Mr. Bracken is evidenced in the comments of one of his 
assistants. 

“Mr. Bracken expects his men to work hard. He will 
overlook an occasional mistake or blunder, if he knows 
that you are doing your best and that you are really 
sticking to the job. I don’t mean by that that he measures 
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E. P. Bracken 
Operating Vice-President, Chicago, Burlington & Quincy 


your value by the time that you put at your desk or 
out on the track, but by the amount of thought and 
preparation you display in doing the work assigned to 
you. For example, in work train operation he is not so 
much concerned with methods so long as the train gets 
in a full day’s work. In his opinion a poor performance 
report nearly always indicates that the roadmaster had 
not laid his plans with 
sufficient care or with a 
thorough knowledge of 
the actual conditions on 
the ground.” 

This calls for the exer- 
cise of keen and accurate 
observation and in his 
talk before the Mainte- 
nance of Way Club of 
Chicago, which was pre- 
sented in Railway En- 
gineering and Mainte- 
nance for January, Mr. 
Bracken laid emphasis on 
the power of observation 
as one of the requisites 
for the success of a road- 
master or a supervisor. 
Few men have this qual- 
ity more fully developed 
than Mr. Bracken him- 
self. Although his re- 
sponsibilities have for 
many -years engaged his 
attention on many other 
problems than track work, 
he is constantly bringing 
his faculty for close ob- 
servation into play. It is 
a saying on the Burling- 
ton that nothing escapes 
his attention. A work 
train with too many men 
or an improperly organ- 
ized section gang will be 
noted at once as he goes 
over the road in his car. 
This quality is combined with that of a keen memory. 
Mr. Bracken may meet a roadmaster out on the line with 
whom he has not talked for two years or more, and yet 
he will immediately inquire as to the solution of some 
difficulty that had been discussed at their previous 
meeting. 

To observe to a purpose one must go to see. 
Mr. Bracken is a firm believer in personal inspections as 
the most effective method of getting the facts. “If there 
is any trouble out on the lirte,” said one of the operating 
officers, “I try to imagine what Mr. Bracken would do if 
he were in my place and in nine cases out of ten the 
answer is to get out and see the thing first-hand.” 
Even as vice-president, Mr. Bracken utilizes every op- 
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portunity to get at the root of a problem through direct 
contact. This was well illustrated in the winter of 1917- 
1918, when the railroads in the Chicago terminals were 
blocked by one of the worst snow storms in history. On 
the morning after the storm, Mr. Bracken got out on the 
track with the roadmaster and the superintendent and 
personally directed the fight to clear the yards. 

With reference to this phase of the maintenance officer’s 
duties, I asked him if there were not times when a road- 
master, a bridge supervisor or a division engineer could 
direct the work more effectively from headquarters, where 
he would be more accessible and could more readily obtain 
the facts from all quarters. 

“T have always observed the principle,” he replied, “that 
an officer’s duty is to lead his men rather than to tell them 
to go. If there is any personal risk involved to insure 
that things are safe, it is his place to take the hazard 
rather than to impose this duty on a subordinate. In my 
opinion, it is in the exercise of real leadership that a man 
can prove of greatest value. 

“No department needs closer and more intelligent 
leadership than maintenance of way,” he continued. “The 
opportunities for waste are very great. Section work is 
of a most varied nature because of the variety of local 
conditions and the many different classes of work. So 
there is not the same opportunity to measure the results 
by records or accounts, as may be done in most other 
departments. Therefore, the managements of the rail- 
roads must depend almost entirely on the man in direct 
charge to insure that the money appropriated is well spent. 

“For this reason, I cannot recommend, too strongly,,the 
opportunity in railway maintenance of way work for the 
young man who has had the advantage of a good educa- 
tion. It is always a problem for the higher officers to 
find men who are qualified for promotion to roadmaster. 
The graduate of a technical school or a high school, who 
will get out and learn track work, and can show that he 
has the necessary qualifications of industry, perseverance 
and responsibility, will not have to wait long for promo- 
tion. In fact, the promotion will wait for him. 

“The man with a fair education always has a distinct 
advantage. This was true back in the days when I entered 
the service. The fact that I had attended a military school 
at Yonkers, N. Y., gave me an advantage over the men 
with whom I worked on the track and I know that the 
situation is the same today. There is a distinct lack of 
men with sufficient education to qualify as foremen while 
the number who can make good as supervisors is even 
smaller.” : 

“What is the principal reason,.’ I asked, “why men who 
have made very good foremen do not always prove suc- 
cessful as roadmasters ?” 

“The foreman supervises work that is going on directly 
under his eye where he can observe the performance and 
results as the work proceeds and can change his plans 
whenever he sees that things are not going well. But 
when he is promoted to roadmaster, he finds that he must 
direct operations scattered over an entire subdivision, so 
it is possible for him to see only a small part of the 
operations at any one time. This means that he must 
be able to prepare detailed plans of the work his foremen 
are to do and he must be able to explain to them just what 
he wants done without having to be on the ground when 
his instructions are being carried out. Also, because he 
cannot be on hand constantly, there is not the opportunity 
for quick changes in the plans in case it is found that they 
do not meet the situation properly. Therefore, the road- 
master’s preparations must be worked out so carefully 
that he can be sure that they may be carried out almost to 
the letter. The requirements for a good roadmaster are 
much more severe than they are for a good foreman.” 
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“Do present conditions impose more difficult problems 
on the maintenance officer than formerly ?” 

“The problems of the maintenance of way officer are 
admittedly difficult and they call for the exercise of at 
least as much of mental alertness, keen observation and 
intensive application to duty in these days as they did 
at any time in the history of the railroads. As to the 
matter of labor, the problem is more difficult than it ever 
was. When I entered railway service in 1888, the laborers 
were mostly Swedes, Irish and Germans—a class in many 
ways superior to the great bulk of the trackmen now em- 
ployed. But in many other respects, I believe that the 
roadmaster and division engineer of today have many 
advantages over their predecessors. 

“Take the matter of maintenance of way expenditures. 
I am sure that holders of railroad securities now take a 
more intelligent attitude toward railway operation and 
have come to appreciate the importance of proper ex- 
penditures for maintenance from year to year. It is no 
longer possible for a manager to take unwarranted credit 
for a good showing in net earnings at a sacrifice of the 
property through deferred maintenance. Everyone will 
agree that a greater uniformity in the annual maintenance 
of way expenditures is obviously of advantage to the man 
directly responsible for the upkeep of the property. 

“There has also been a gradual improvement and in- 
creased permanence of railway structures and with the 
solidification of embankments and the widening of cuts, 
together with the correction of bad drainage conditions, 
the number of interruptions to traffic because of washouts 
and slides has greatly decreased, which means that much 
less of the roadmaster’s time is occupied in emergency 
work. Another advantage for the maintenance of way 
officer of today is to be found in the improved quality of 
the tools and the many labor-saving devices which are 
now at his disposal. The motor car, the power ditcher, 
the spreader, the rail layer, rail anchors, and tie plates, 
are all items in the standard requirements of the mainte- 
nance of way department today which were entirely un- 
heard of in the early days of the track. And we must not 
overlook the fact that the need for further development 
in labor-saving equipment is not the least among the 
opportunities open to the young man who takes up main- 
tenance of way work today.” 


RaiLway Earnincs For 1922—The 193 Class I rail- 
roads of the United States in the 12 months of 1922 had 
a net operating income of $776,421,400, which repre- 
sented an average return of 4.14 per cent on their tenta- 
tive valuation, according to reports filed with the Inter- 
state Commerce Commission. The net operating income 
in the year preceding amounted to $615,945,600, or 3.28 
per cent. Although freight traffic was about 9 per cent 
heavier in 1922 than in 1921, the operating revenues for 
the year totaled $5,616,284,800, an increase of 8/10 of 
1 per cent over the calendar year 1921, while operating 
expenses totaled $4,454,939,700, or a reduction of 3.2 
per cent under the year before. The ratio of operating 
expenses to operating revenues was 79.32 per cent, while 
in 1921 it was 82.61 per cent. The railroads in the East- 
ern district had a net operating income in 1922 of $342,- 
749,000, a return of 4.01 per cent as compared with 3.20 
in 1921; Southern district $109,718,760, or 5.04 per cent, 
compared with 2.64 per cent in 1921; Western district 
$323,953,400 or 4.03 per cent as compared with 3.54. 

The net operating income for the Class I railroads in 
December was $79,154,900, equal to 5.15 per cent, com- 
pared with $49,656,600 or 3.23 per cent during the same 
month of 1921. Expenditures for maintenance of equip- 
ment in December amounted to $116,810,500 or an in- 
crease of nearly 25 per cent over those of the year before. 








Acute Shortage of Labor Predicted in 


Many 


Areas 


Reports from Widely Separated Localities Indicate Excess 
of Demand Except in Western States 


ways, whose lines extend into all parts of the 
United States, indicate that in general the rail- 
ways are facing a period of serious labor shortage, the 
acuteness of which is most pronounced in the east and 
in the vicinity of the larger industrial centers in the cen- 
tral states. In some areas the demand is already in excess 
of the supply and the requirements will be increased 
greatly with the opening of highway and building activi- 
ties. In contrast with this general condition, reports from 
the Western and Southwestern states, where industrial 
activities are limited, indicate that the supply of labor 
will be adequate for the demands. 
Reports on the present situation and the outlook during 
the spring are presented below. 


Railways Will Suffer in the East 


At this period we are working what we call our “winter 
force,” which is far below the normal summer or sea- 
sonable working force. The only reason we employ addi- 
tional men beyond our average normal winter force is on 
account of storm conditions. We were confronted with 
very bad storms during January, and with the present 
labor conditions we found through our New York and 
Mohawk Valley territory, and, in fact, along our entire 
main line from New York to Buffalo, that it was prac- 
tically impossible to secure sufficient track laborers or 
common laborers te meet our requirements for this spe- 
cial service. This was also true in many citics between 
New York and Buffalo, whose rates for snow shovelers 
are higher than ours, but which even with their higher 
rates were unable to secure this class of labor. 

When the spring or seasonable work starts I am satis- 
fied that there will be quite a labor shortage. The rates 
we are now paying are not quite as high as certain indus- 
tries are paying, while other industries are paying less. 
In the spring when the state road contractors start their 
work and building starts, for which very much higher 
rates than ours are paid, I feel that the railroad labor sup- 
ply, particularly, will suffer materially from the shortage 
on account of the demand and the outside contractors 
paying so much higher rates than we pay. What the rail- 
roads will have to do will be to revert more or less to the 
“hobo” or floating laborers, to take care of their work. 

The only relief that I see is for the railroads to go as 
far as they can in buying modern mechanical appliances to 
eliminate man-hour service on their property. The man- 
hour service since 1915 cost them on the average of about 
105 per cent more than it is costing them at the present 
writing, and with that the railroads, in the past two years 
in particular, have only been able, due to financial as well 
as labor conditions, to get about 30 per cent of the man- 
hour service that they required per mile, prior to Federal 
control. 

A study of man-hour service applied per mile of track 
from 1918 to 1922, inclusive, shows that at the beginning 
of each year forces have been low, waiting for decisions of 
rate adjustments or labor conditions with the result that 
the seasonable work was not in good swing until the lat- 
ter part of the year, which reflected and diverted the 
major portion of the maintenance program to the follow- 
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ing year. With each year’s performance within the years 
mentioned above, a number of railroads have accumulated 
a great deal of deferred maintenance. 

If the immigration law was modified so that common 
labor could be brought into this country it would relieve 
this condition materially, because the law of supply and 
demand could be balanced more uniformly, although { 
doubt if this law can be modified to give us the proper 
relief this year. J. V. Neubert, engineer maintenance of 
way, New York Central, New York City. 


Shortage Will Be Acute in Eastern Pennsylvania 


There is no doubt, I think, but that there will be an 
acute shortage of labor this year and that we must 
make the greatest possible use of labor-saving devices. 
We still have a large percentage of native laborers on our 
lines, while the others are principally Italians. As we do 
not make very large reductions in force during the winter, 
we are in much better shape than we were during the 
war. F. S. Stevens, engineer maintenance of way, Phila- 
delphia & Reading, Reading, Pa. 


Shortage Anticipated in Allegheny Mining Areas 


At the present writing our force is on the winter basis 
and what labor shortages we have are localized in the 
industrial and mining districts. The outlook for an ade- 
quate supply of labor to meet the seasonal increase in 
force, which we will make beginning about the first of 
April, does not appear to be very bright. This applies 
particularly in the industrial and mining centers, such as 
in West Virginia, the Connellsville, Pittsburgh, Youngs- 
town and Akron regions and in the vicinity of Chicago. 

At points where we do not meet the competition for 
labor with the industries and mines, it is my opinion that 
we will be able to secure an adequate force of native 
labor. Where native labor is not procurable we give pref- 
erence to foreign labor. When this is not procurable we 
resort to the hobo and in some few instances to Mexicans. 
The present outlook is that the desirable foreign labor 
will be very scarce and probably only procurable in small 
numbers. If this proves to be the case we will have to 
rely largely on the hobo and as a last resort on Mexican 
labor. Earl Stimson, chief engineer maintenance, Balti- 


more & Ohio, Baltimore, Md. 
Shortage Will Be Acute in Central West 


As I view it, the present indications are that the rail- 
way labor requirements for 1923 will be far greater than 
the available supply. It also looks as though there will be 
a greater labor shortage during the coming working sea- 
son than there has been at any time since the war closed. 

The railroads which reach to or near the Mexican bor- 
der now depend largely upon Mexican labor for their ex- 
cess requirements. Approximately 30,000 Mexicans cross 
the border annually to engage in the seasonal work in the 
United States, principally in agriculture and on the rail- 
roads, and it is estimated that about 90 to 95 per cent 
return at the close of the season. 

Added to these are the itinerant laborers or hoboes. 
The number of these has not so far decreased appreciably 
as was expected after the passage of the prohibitory liquor 
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law. It is estimated that there are approximately 250,000 
of these men who. float back and forth over the country, 
their tenure of continuous service being of short duration. 

The seasonal demands of industry always absorb a con- 
siderable portion of the floating and local labor supply, 
and the relatively small excess is available for the rail- 
roads. It is for this reason that any appreciable increase 
in the normal amount of work done annually causes more 
or less stringency in the labor markets. Of late there 
has been interjected a new feature, viz., widespread high- 
way improvement and road building throughout the coun- 
try, which draws especially from the classes of labor 
above described, and the indications are that it will be a 
more pronounced factor during 1923 than heretofore. 

The more peaceful conditions now existing in Mexico 
are permitting a slight resumption of business that will 
draw locally on the Mexican peon, and although relatively 
small, it will be sufficient to retard the influx of Mexican 
labor to this country. Meanwhile, there is a very general 
resumption of industry throughout this country, which 
will draw considerably on the labor supply, and the indus- 
tries always have first call on the labor reservoir. This 
means that the railroads with only a normal program will 
be short of labor, which conditions will increase as new 
construction work opens up. 

The excess labor for seasonal requirements on the 
railroads has not been sufficient for many years and the 
railroads have in a measure endeavored to meet this by 
the increased use of mechanical means for performing 
work ordinarily done by common labor. This has been 
accelerated very much during the past few years hy the 
wages and working conditions for common and semi- 
skilled labor which have been imposed upon the railroads. 
This advance, however, while decidedly marked, is not 
nearly sufficient to overcome the relatively small labor 
excess in times of a comparatively small increase in gen- 
eral industrial activity. 

It is for these reasons that I look to see a very decided 
labor shortage during 1923, because there will, I think, be 
marked activity in industrial and railway improvement 
work during the year. C. A. Morse, chief engineer, Chi- 
cago, Rock Island & Pacific, Chicago. 


No Shortage in the Southeast 


Weare having no, trouble securing the labor we require, 
both for track work and for work on bridges and trestles. 
We have no large work other than regular maintenance 
which will require unusual forces in view for the coming 
season, and we do not anticipate any difficulty. J. B. 
Akers, chief engineer, maintenance of way and structures, 
Southern, Charlotte, N. C. 


Situation Acute in the Pittsburgh District 


The railroads in the Pittsburgh district are probably 
facing the most serious shortage of common labor in their 
history. At the present time they are able to take care 
of their needs, but the situation in the steel industry 
shows clearly that as soon as they attempt to increase their 
forces to take care of their spring work they will be unable 
to do so. To illustrate the situation in the steel industry, 
one prominent works is now in the market for 500 com- 
mon laborers and is unable to secure them. The building 
trades and the highway construction people will shortlv 
be in the market for many more laborers and it is not 
clear to anyone where these additional men can be se- 
cured. 

Heretofore the railroads of this district have been able 
to depend pretty largely on the Slav and Italian, togethef 
with some hobo labor, for their needs. The Slav and 
the Italian are fast disappearing and the available hobo 
labor has not increased. It has been the practice to ship 
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in men from the New York and Chicago districts as well 
as other centers, but inquiry leads to the conclusion that 
these centers will be short of labor during the coming sea- 
son, and that we cannot look for help in this way. The 
amount of railroad and industrial work in prospect that 
will effect the supply of labor is very great; in fact, much 
larger than at any time in the past few years, so that the 
whole prospect is anything but encouraging. F. R. Layng, 
engineer of track, Bessemer & Lake Erie, Greenville, Pa. 


Outlook Discouraging in Central States 


On the Big Four the regular or normal section forces 
are, with few exceptions, local residents and in some in- 
stances extra or floating gangs employed in rail laying, 
ballasting and small construction projects, are recruited 
locally. For the most part, in recent years, however, large 
extra or floating gangs employed on extensive construc- 
tion projects, or applying ballast and rail, have been re- 
cruited through contracting employment agencies operat- 
ing in the large centers where the “genus hobo” assembles 
when looking for employment. 

This company has employed a small percentage of for- 
eigners or negroes in recent years. During 1922 we had 
an ample supply of section labor at all points and, for 
the most part, there was no great difficulty in keeping the 
large extra gangs recruited to meet requirements, though, 
in some instances, with too great a turnover. 

During 1923 we anticipate no great difficulty in secur- 
ing and holding a sufficient force for normal section main- 
tenance, through the employment of local men. With 
regard to extraordinary work, it is hard to make a close 
prediction from our relatively limited information as to 
the prospective demands of outside industry. It is safe, 
we think, to predict, however, that there will be a rela- 
tive shortage, quite possibly a very acute shortage, in the 
supply of men for such demands. The railroads are more 
or less behind in meeting even conservative requirements 
for additions and betterments and, in so far as other 
conditions will permit, they will want to carry heavier 
forces than last year. The indications are that there will 
be a greatly increased demand for labor this year in the 
general industrial field, which, together with the reduc- 
tion in the number of available men due to losses caused 
hy death and injury in the war, and the curtailment of 
immigration, seems to make the prospect relatively dis- 
couraging from the employer’s standpoint, whether he is 
within or outside of the domain of the railroad industry. 
C. A. Paquette, chief engineer, Cleveland, Cincinnati, Chi- 
cago & St. Louis, Cincinnati, Ohio. 


Mining Activity Will Govern in West Virginia 


Labor conditions vary greatly through the diversified 
territory traversed by the Chesapeake & Ohio. Native 
labor is employed exclusively over the entire line, about 50 
per cent of which is negro. Other than in the coal fields 
of eastern Kentucky and southern West Virginia, labor 
conditions are governed only by general industrial condi- 
tions. This, however, is not true of the coal-producing 
sections of Kentucky and West Virginia. The widely 
varying conditions of coal markets, labor troubles and coal 
production in general exert a marked effect on the labor 
supply. When coal prices are high and labor is in de- 
mand, the coal mines attract the labor and it is difficult for 
other industries to secure the labor necessary at reason- 
able rates. 

At the present writing, during the first part of Febru- 
ary, the labor supply is abundant. If coal prices continue 
to decline there will be no marked labor shortage. 

There is a general feeling of anticipated industrial 
activity throughout this territory. Extensive road build- 
ing ._programs are authorized, a more than normal amount 
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of railroad improvements is planned and the general 
building program is large. Even with this activity in 
view, it is felt that the labor supply, at reasonable rates, 
will be adequate. L. B. Allen, superintendent mainte- 
nance of way, Chesapeake & Ohio, Huntington, W. Va. 


No Serious Shortage in the West 


There is no labor shortage at present in Union Pacific 
territory, either on bridge work or track work. There 
is a tendency among younger mechanics to move toward 
the larger centers, attracted by the automobile industry 
and repair work, but the older and steadier mechanics are 
more interested in regular employment as ordinarily of- 
fered by the railroads. 

In our agricultural districts, where local labor is ordi- 
narily employed on the track, there will be some shortage 
through the time of planting and harvesting crops. In 
our stock range territory, where we ordinarily are com- 
pelled to employ foreign labor on our track, there will 
evidently be a shortage about May 1, which will have to be 
filled by the movement of labor from population centers, 
or its importation from the outside. R. B. Robinson, 
engineer maintenance of way, Union Pacific, Omaha, Neb. 


No Shortage Anticipated in Northwest 


We do not anticipate a shortage in labor in Minnesota, 
Wisconsin and in eastern North and South Dakota, prior 
to the time of harvest, about July 15, but it is our expecta- 
tion that the demand for labor on those portions of our 
line west of the states mentioned will exceed the supply, 
especially during the months of agricultural activity. 
Whether or not the anticipated shortage is actually real- 
ized will depend largely on the condition of the crops and 
upon the competition of the lumber industry and the 
activity in the building trades. 

In Wisconsin and Minnesota and in eastern North and 
South Dakota, native labor, largely Norwegian, is to be 
had, but in Montana, Idaho and Washington, especially 
Montana and the more westerly portions of North and 
South Dakota, areas that are sparsely settled, only a 
small amount of native labor is available, and the rail- 
roads must depend largely on labor shipped from labor 
centers such as Chicago and St. Louis. Italian, Greek, 
Bulgarian, Macedonian and Turkish labor are employed 
in St. Paul and Minneapolis, while a small number of 
Japanese laborers are employed on the Pacific Coast and 
in Spokane, Great Falls and Butte. On our lines in the 
Province of British Columbia, Japanese and Chinese 
laborers generally are used and the supply usually is ade- 
quate. J. R. W. Davis, engineer maintenance of way, 
Great Northern, St. Paul, Minn. 


No Shortage of. Labor Anticipated in Texas and 
Louisiana 


On the Southern Pacific Lines in Texas and Louisiana 
white men are employed exclusively in the bridge and 
building, signal and water service departments, the ma- 
jority of these employees being Americans by birth or by 
long residence in this country. A considerable percentage 
of the employees in the track department are white Ameri- 
cans, particularly in east and north Texas. The section 
gangs on our lines in other parts of Texas are composed 
principally of Mexicans, with a small percentage of ne- 
groes, while in Louisiana the section gangs are composed 
largely of negroes. In both states Mexicans are princi- 
pally used in extra gangs. 

Certain seasonal conditions affect the labor supply to a 
considerable extent in both Texas and Louisiana, the 
railroad labor supply being drawn on quite heavily for 
harvesting cane and rice in Louisiana from September to 
January and cotton in Texas from August to October. 
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During the past year there has been an abundant supply of 
labor in all classes of maintenance of way work. * There 
are at present no indications of any marked shortage dur- 
ing this year, except such local shortages during the 
harvesting seasons mentioned above as may be consid- 
ered normal. H. M. Lull, chief engineer, Southern Pacific 
Lines, Houston, Tex. : 


Labor Supply Adequate Along Mexican Border 


For all except skilled mechanical work and clerical 
work the Mexican, native and from Mexico, is the rail- 
way laborer in the southwest. The Mexican is also in- 
vading the skilled mechanical work of railway mainte- 
ance with credit to himself and satisfaction to the railway. 
The El Paso & Southwestern is having no difficulty in 
securing all of this labor that it needs and I believe this is 
true of other railways in this section. The outlook for the 
railway labor supply for the future is good. J. L. Camp- 
bell, chief engineer, El Paso & Southwestern, El Paso, 
Tex. 


Shortage of Skilled Labor on Pacific Coast 


There does not now appear to be a labor shortage, but 
I think that one will develop during the year. 

Referring to common labor for track work, the supply 
in New Mexico, Arizona and southern California is en- 
tirely Mexican, but on the whole is reliable and plentiful. 
The Mexicans are gradually filtering northward, not only 
working on the railroads, but also supplying the needs of 
industrial, highway and agricultural pursuits. The Greeks, 
Japanese and Italians have almost disappeared from the 
railroads, although in certain restricted localities we still 
have very satisfactory Italian track labor. Also a few 
faithful Chinese gangs are still on the railroad. In Ore- 


. gon it is possible to get a great deal of very satisfactory 


white labor for railroad maintenance work, even though 
there is great activity in all lumber industries for these 
industries have had the effect of drawing a surplus of 
white labor into the northwest. Whether this condition 
will continue throughout 1923 is uncertain. 

Owing to the great building activity on the Pacific 
coast, carpenters, helpers and allied mechanics are receiv- 
ing high wages, particularly in California. As a result we 
expect a shortage of bridge and building labor, but do 
not anticipate that this condition will develop with refer- 
ence to track labor. Maintenance Engineer. 


Conditions Satisfactory in Canada 


Our program for the coming season is not a very ex- 
tensive one and we do not anticipate any trouble in ob- 
taining the labor necessary to carry it out. For the most 
part our labor will be obtained locally, supplemented in 
some cases with extra gangs consisting of the usual mix- 
ture of foreign born labor, which, in our case, is mostly 
Italian and Scandinavian. J. M. R. Fairbairn, chief engi- 
neer, Canadian Pacific, Montreal; Que. 


Local Forces Adequate in Southwest 


As a general proposition, we recruit the labor for our 
maintenance of way forces from the immediate terri- 
tory in which the men are employed. On our southern 
lines we employ a large number of negroes and the supply 
is generally equal to the demand, except during the cot- 
ton picking season. 

At present we are experiencing no labor shortage on 
any of our lines and present indications are that we will be 
able to recruit all of the common labor we will require 
for maintenance purposes, as we are not contemplating a 
large amount of improvement work requiring this class 
of labor on our lines during 1923. E. A. Hadley, chief 
engineer, Missouri Pacific, St. Louis, Mo. 
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A High Standard of Maintenance Prevails 


How the Lehigh Valley Gets More Work 


With:Less Men 


A Description of the Methods Which Have Been Developed to Increase 


the Output of the Forces Employed 
By G. L. MOORE 


Engineer Maintenance of Way, Lehigh Valley, Bethlehem, Pa. 


HEN I WAS requested to write upon the use 

\ of labor-saving devices in maintenance work I 

stipulated that I did not want to be restricted to 

that one phase of maintenance of way economies, for I 
knew that if I once started to write on the subject which 
has occupied my attention for so many years it would be 
impossible for me to resist calling attention to many 
other things which have resulted in very substantial 


ing the operations or methods. mentioned, and in lieu 
thereof refer the reader to past issues of the Railway 
Maintenance Engineer and the Railway Age,* in which 
appear full and complete descriptions of such operations 
and methods as apply to the Lehigh Valley. All of these 
articles are correct and in accordance with the facts. 
As an introduction to the subject, some of the methods 
or operations. which have been adopted on the Lehigh 





improvements and economies. 

In the discussion which fol- 
lows I have refrained from 
going into detail in describ- 


*Railway Maintenance Engineer: June, 
1916, Maintenance Methods; May, 1917, 
Reclaiming Lumber from a Coal Dock; 
May, 1918, Labor Saving Methods; 
Sept., 1920, Plankless Crossings; Nov., 
1920, Reducing the Labor Item in Rail 
Bonding; Dec., 1920, Locomotive 
Cranes Speed Up Rail Laying; Jan., 
1921, Resawing Timber; Jan., 1921, 
Track Inspection; Feb., 1921, Bolting 
Up Six-hole Joints; Feb., 1922, Getting 
the Maximum Performance Out of Lo- 
comotive Cranes; Aug., 1922, The Use 
and Abuse of Slow Orders, by W. C 
Barrett, Trainmaster, L. V. 

Railway Age Gazette: Feb. 20, 1914, 
Laying Rail; Feb. 19, 1915, Track In- 
spection; July 22, 1915, Track Inspec- 
tion; Aug. 20, 1915, Laying Rail With 
Locomotive Crane; May 21, 1915, Lay- 
ing Rail Without Spacing Ties; May 
21, 1915, Laying Rail; May 21, 1915, 
Labor Saving Appliances; June 18, 
1915, Records With Loading Machines; 
Sept. 17, 1915, Renewing Bridge Ties 
With Locomotive Crane; Jan. 21, 1916, 
Track Inspection. 

Railway Age: Dec. 10, 1920, L. V. 
Modernizes the Laying of Rail; Feb. 
11, 1922, Increasing the Scope of Lo- 
comotive Cranes. 














It is seldom that one railroad follows out 
as consistent and protracted a development 
as has the Lehigh Valley. For more than 


15 years the maintenance of way officers of | 


this road have devised one plan after an- 
other to accomplish more work per man 
employed, or to reduce the amount of work 
to be done. The utilization of locomotive 
cranes for a wide variety of purposes, the 
adoption of tie tampers and the installation 
of other mechanical equipment have aided 
in the first objective, while the adoption of 
heavy rail, treated ties and rail anchors have 
contributed to the second. The develop- 
ment of methods such as these are im- 
portant at any time because of the econ- 
omies resulting. They are of special im- 
. is ° 
portance in a year such as this, when labor 
is scarce. 
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Valley during the last 14 
years and which have effected 
substantial economies are 
listed in the following, in a 
fair approximation of the or- 
der in which they came about. 


1. Sub-drainage for all wet 
cuts: é 

2. The use of rail anchors on 
all tracks subject to creeping. 

3. The use of creosoted ties 
and switch and bridge ties. 


4. The use of tie plates wher- 
ever ties would otherwise be 
damaged by rail cutting. 

5. The discontinuance of the 
spacing of joint ties to fit the 
spike slots in the joints. 

6. The thickening up of the 
ties in heavy traffic tracks. (The 
use of 20 7-in. by 9-in. by 8%4-ft. 
ties under a 33-ft. rail.) 

The laying of new rail in 
the winter months. 

8. The handling of all rail, 
timber and other bulky or heavy 
material with locomotive cranes, 
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steam derricks, air lifts ditchers or other forms of lifting 
machinery. 

9. Taking over the track when laying new rail, laying a 
large amount in one day, while detouring trains on other 
tracks. 

10. Laying the rail with locomotive cranes instead of by 
tongs gangs. 

11. Renewing bridge ties with locomotive cranes, taking 
over the track the same as when laying rail. 

12. The use of four-tool, pneumatic tie tampers. 

13.. The use of pneumatic drills for bonding rail. 

14. The adoption of the 136-lb. L. V. rail section in 1916. 

15. The use of tie plates under all 136-lb. rail laid to cant 
the rail inward 1 to 20. 

16. The use of pneumatic track wrenches. 

17. The use of 12-tool pneumatic tie tampers. 

18. Portable saw mills. 

19. Cleaning ballast with locomotive cranes. 


Many other items of importance were developed in 
carrying out these ideas which this article will not at- 
tempt to cover fully ; neither will it attempt to describe the 
organization of the working forces in the different opera- 


tions. Rather attention will be confined generally to some ~ 


of the items listed above, omitting further special refer- 
ence to those things which are now being done on most of 
the large railroads. 


Tie Plates, Creosoted Ties, Rail Anchors and Elimi- 
nation of Respacing Reduce Labor for Renewals 


In 1910 the treating plant at Manville, N. J., on the 
Lehigh Valley was placed in operation. In 1922 less than 
30 per cent of the number of ties that constituted the 
annual renewals before the treatment of ties was begun 
were renewed, while in 1923 requirements are estimated at 
25 per cent of the number formerly required per year. 
About 67 per cent of the ties now in tracks are creosoted. 

An inspection trip made over the road during one 
spring many years ago will never be forgotten. It was 
about as discouraging a trip as I ever had made. At 
every joint it seemed that the stone ballast was being 
pushed up between the ties by the movement of the joint 





Several Cranes and Derricks Are Employed in One Train to 
Handle Rail 


ties. Ties were found badly split by the spikes in the 
slots of the joints by reason of the creeping of the rails. 
This was just about the time of the development of effi- 
cient and practical rail anchors. It seemed to us that 
there was no sense in letting the rails creep and ruin the 
track if it could be prevented, and from that time on we 
began applying rail anchors in large numbers. 

With the results obtained from the use of the rail 
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anchors it was seen that the slewing of the ties by fasten- 
ing the joint ties with the spikes through the slots in the 
joints could be obviated. It was no longer necessary to 
think of depending upon the joint ties to hold the rails and 
it was seen that the very last ties that should have such 
a strain were the joint ties. They are the ties requiring 


the most tamping, are most likely to become loose, are 
the least effective for holding the rails from creeping, and 
certainly are ones upon which no undue strain should be 
placed which would further tend to loosen them. 

Then the question arose as to why, when laying new 
rail, should the ties be loosened up and driven off their 





Dropping a 136-Lb. Rail Into Place With a Locomotive Crane 


old beds to fit spike slots in the joints when we ought not 
to spike through the slots? Why should the ties be 
respaced every time rail was laid? Did it not do more 
harm than good? 

In looking over other roads it was noted that one of the 
largest roads would not use a joint of the suspended type, 
while another prominent road would not use a point of 
the supported type, and both roads maintained excellent 
track. Why should we not be satisfied with joints as 
good as either road had? Would we not obtain the ad- 
vantage of leaving our ties on their old hard beds and 
avoid loosening them, and surely would not the greater 
cost of labor for shifting the ties be saved? It was con- 
cluded to non-space the joint ties and to stop having the 
joints slotted for spiking. The results obtained from this 
practice during the last 10 years have been all that were 
expected. 

Prior to this, it was concluded that there should be 20 
ties under each 33-ft. rail on heavy traffic tracks. Where 
the breaking of the joints of the rails came within six 
inches of the opposite center, in thickening up the ties 
and resurfacing the track, the joint ties have been placed 
so as to fit the joints; in other places in doing this same 
work where the breaking of the joints was not accom- 
plished so accurately, the ties have been spaced evenly 
without regard to the location of the joints. The track 
put up in these two ways has been watched carefully. If 
there is any man who believes he is able to tell which 
stretches of track stay up the best with the least work 
and generally give the best results he is not on the Lehigh 
Valley. 

The fact that efficient and practical anti-creepers were 
available for use and the non-spacing of joint ties, made 
the laying of the rail in tht winter time practicable. The 
reasons which have led to the adoption of this practice are 
ones only of economy and efficiency. 

It is necessary to retain a certain force to take care 
of winter emergencies. We employ from two to three 
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men per section during the winter on our heavy traffic 
main line outlying sections, and from one to two men per 
section on light branches. On yard sections and those 
having many switches to look after, a proportionately 
light force is employed; a limited number of small extra 
gangs are retained. Economical operation dictates that 
these light forces which must be kept during the winter 
should be employed on constructive work as far as pos- 





Air Driven Nutters Expedite Bolting of Joints 


sible. A certain amount of snow and. ice must be re- 
moved and the road must be kept open, but when the 
absolute necessities of such work are exceeded, the money 
that is being spent might just as well be thrown into the 
river for all the good that it does. You can turn over 
all the snowflakes that fall and when spring comes there 
is nothing to show for it. 


Laying Rail in the Winter Reduces Summer Forces 


I have often been asked if it does not cost more to lay 
rail in the winter than in the summer. Yes, it does, but 
what of it? Real constructive work is being done and 
when spring comes the road is that much ahead. While 
speaking of the cost of laying new rail it might be well 
to say that our reports showed that it cost the Lehigh 
Valley less than $6 per ton for new rail laid during Fed- 
eral control and during the guarantee period. This in- 
cluded unloading the new rail, fastenings and trimmings, 
laying the new rail complete and loading up the old rail, 
making a fully completed job in all respects. This figure 
appeared so low to the Federal authorities that they sent 
men to check it up, who found the figures to be correct 
and to cover the full costs. Of course, with reduced 
rates of pay for labor, it is not costing that much now. 

‘In these days of shortage of available labor it should 
not be necessary to point out what a great help it is to 
have all of the rail laid prior to the opening of the work- 
ing season. Our rail has been laid in the winter for the 
last 10 years or more. We are particular with the adzing 
and the use of light shims where necessary and the rail 
suffers no damage. 

The handling of rail and other heavy materials re- 
quires no particular discussion, as there can be no neces- 
sity of calling particular attention in these days to the 
economies effected by handling material with power 
machines instead of by hand, as in the old “Yo-HEAV- 
er” days. 


Eliminating Traffic Interference Greatly Increases 
Output of Rail Laying Gangs 


In making every effort to secure the very best results 
from work trains unloading and picking up rail, unload- 
ing ballast, ties, etc., on a multiple track line, it was found 
that in many instances other trains could be run around 
the work train and thereby substantially increase they 
amount of work accomplished by the work train and yet 
not cause any serious delays to the others. With the 
co-operation of the superintendents and transportation 
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officers it was but a step to run the trains around when 
laying rail and as trials of this method proved very ad- 
vantageous at once, it was adopted immediately. This 
was before the practice of laying rail with machines was 
begun. 

Under the old methods of laving rail under traffic there 
were delays to individual trains and little was accom- 
plished in laying rail on some days on account of the 
traffic. In taking over the track and running trains around 
on the other track a full day’s work is always secured and 
the delays to trains are confined to the one day. To say 
that the cost of laying under this method is only a frac 
tion of the cost of laying under traffic would only be to 
repeat what everyone must recognize at once. 

One day in January, 1913, shortly after this method had 
been adopted, new 110-Ib. rail was laid on No. 1 track 
from Richards to Bethlehem, Pa., a distance of eight 
miles. The actual laying of the rail was completed early 
in the afternoon and before the end of the day the track 


‘was thrown open to traffic, fully bolted, fully spiked and 


fully bonded with all automatic signals working. In fol- 
lowing this method the trainmaster personally takes 
charge of the movement of the traffic on the ground and 
the division engineer and track supervisors personally 
take charge of the track work. 

One of the usual questions asked has been “how much 
work is done ahead in the way of pulling spikes, remov- 
ing joint bolts, etc.?’ The answer is, “Absolutely none 
at all,” for the very reason that nothing would be gained 
by doing so. The answer to the same question where 
rail was laid under traffic with only a few minutes in 
which to work between trains would not have been the 
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Taking Over a Track Facilities Renewal of Bridge Ties 


same. We start with a track complete in every detail and 
turn back for traffic a track complete in every detail at the 
finish. 

There is no transportation officer on this railroad who 
would not object most strenuously to a return to the old 
methods, because they have found out that under this 
method the delays to trains because of laying rail have 
been reduced to the minimum. 

Having adopted the method of detouring trains around 
the rail laying operations, the thought presented itself as 
to why, when all rail was unloaded and loaded with ma- 
chines, the same machines should not also do the heavy 
work in connection with the laying of the rail. A study 
was made of the best way of using locomotive cranes to 
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replace the tongs gangs. The plan was a decided success 
from the start, and as the locomotive crane engineers 
became more proficient in this particular work, the results 
greatly exceeded expectations. 


Locomotive Cranes, Pneumatic Drills and Pneumatic 
Wrenches Have Saved Much Labor in Laying Rail 


When an observer sees rail being laid by locomotive 
cranes for the first time the line of thought that may 
have been going through his mind as to details of costs or 
other things is stopped, and without effort to analyze what 
is being done before his eyes, he at once realizes that 
there can be but one best way of accomplishing this work. 
It is no longer a matter to investigate and decide; there it 
is, the rails are being swung in at the rate of two or more 
a minute, the machine tireless and working as fast while 
laying the last rails as when laying the first ones; it is 
efficiency at its best. 

But it is not a question of how fast the locomotive 
crane can lay rails; the question as to how many cranes to 
use depends upon how many men can be gathered together 
economically for the work. One crane will keep 200 men 
very busy. 

Further economy and efficiency in this work must de- 
pend upon the other measures which can be adopted to 
reduce the number of men required per crane. There 
is where the power drilling machines for drilling holes for 
the bond wires come in. This road uses self-propelling 
tie-tamper air compressors to furnish air for the drills. 
Where the drilling for the bond wires with the hand drills 





Cleaning Ballast With a Locomotive Crane 


was once one of the branches of the work which decided 
how much rail could be laid in a day, the use of the air 
drills has changed all this; numbers of men formerly 
employed to operate the hand drills are released for other 
work and there is no difficuty in keeping the drilling close 
behind the actual laying of the rails. It also permits the 
laying of more rail in a day because the men released here 
are available for other branches of the work which now 
limit the amount of the daily output. 

Pneumatic wrenches have been operated in the same 
manner as the pneumatic drills. There is an added advan- 
tage in these wrenches in that they can be used to run 
the nuts off the bolts of the rail that has been changed 
out of the track. These wrenches also release men for 
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other work and thus add to the efficiency and economy 
of the whole operation. 

A kink that will facilitate winter rail laying is to equip 
the work train engine so that a steam blast can be directed 
along the rails to dissipate the snow and ice in advance of 
the work. 

Renewing Bridge Ties With Locomotive Cranes 
Facilitates Work 
On the Delaware and the Susquehanna river bridges 


it was formerly a full season’s work to renew the ties on 
one track while working under traffic. With our present 





Relaying Rails at the Rate of Two Per Minute 


methods we have replaced all of the bridge ties on one 
track of these bridges in one day by taking over the track, 
detouring trains over the other track the same as when 
laying rail and using locomotive cranes to handle the ties. 
The Delaware river bridge floor is 1,103 ft. in length, and 
the Susquehanna river bridge is 1,808 ft. long. This 
same method has, of course, been adopted on smaller 
bridges. Also, where necessary to renew the track string- 
ers of some of the steel bridges, a track a day has been 
renewed by the same methods, the larger part of the 
riveting being done on subsequent days. 


Pneumatic Tie Tampers Aid Section Work 


The four-tool tamper machines were first used by this 
road in 1916. Last season 12-tool tamper machines were 
first put into use. 

Past usage had shown economy in many instances by 
using two or three of the four-tamper compressors as a 
battery and operating 8 or 12 tie tampers together. It 
was expected that greater economy would be obtained if 
one unit was used-to operate 12 tampers and the experi- 
ence during last year has proved this to be the case. 

The a used for many other pur- 
poses also, such ng other kinds of air tools in 
both the track and bridge sub-departments, operating con- 
crete guns, pumping water by air lift in emergencies, 
pumping up train lines at outlying points, etc. 

We have definitely proved to our own satisfaction that 
we are getting the tamping done better and at less than 
half the cost by the use of the pneumatic tampers. With. 
modern enormous wheel loads and traffic, the track must 
be made as solid as possible and hand tamping does not 
produce as good results as are accomplished with pneu- 
matic tampers. 


The Heavy Rail Decreases Amount of Labor Required 
for Track Maintenance 


In discussing our adoption of a heavy rail I can do no 
better than to quote from a letter written last fall in 
response to an inquiry for information. 


“From a maintenance point of view the most important 
part of the track structure should be the foundation. When 
a bridge is built, unyielding abutments and piers are put 
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in its foundations, but for track we either are content or have 
to be content to lay it on a yielding foundation and, forever 
thereafter, are forced to give this foundation continual atten- 
tion. The best there has been done to reduce the cost of 
track maintenance, as far as the foundation of the track is 
concerned, is to use broken stone for ballast and improve the 
drainage. This foundation of the yielding type has, on some 
roads, been made as good as it is possible to-make that kind 
of a foundation, but still the continual and unending battle 
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I am well aware that some are of the opinion that the 
benefits obtained from the high girder sections decrease as 
the height of the section is increased above a certain height. 
There is no argument against such conclusions as far as they 
refer to increases in the section of the rail to extravagant or 
unreasonable heights, but the benefits obtained by this road 
by the increased strength of the 7-in. 136-lb. section over the 
6-in. 100-lb. section has been found by experience to be most 
pronounced. Our track laid with the 136-lb. rail stays in 





Drilling Holes for Bond Wires by Compressed Air Expedites Work 


goes on between the heavy, fast-moving equipment and the 
tamping picks. 

Treated ties are used to decrease the material and labor 
costs of maintenance. The number of ties in the track is 
increased to give a greater bearing ‘area of ties upon the 
ballast. Striking economies are effected and the maintenance 
of better track is made possible by this measure, but the fact 
cannot be overcome that while there results a more stable 
track than formerly it is still necessary to continue the use 
of an abnormal amount of labor because of the temporary 
type of track construction. There has not been provided 
under the tracks that thing which we would first provide, and 
which we would not consider for a moment of omitting 
under other structures—a solid, firm, unyielding foundation. 

There are some who believe that a solid, unyielding founda- 
tion for track would be objectionable, but I cannot agree with 
this view. At any rate, it can hardly be hoped that, from a 
financial point of view we can expect, at least in the im- 
mediate future, to be able. to provide the same kind of a 
foundation under the tracks that is provided for under other 
structures, so that, whether solid concrete or a yielding 


good line and surface better and much longer than does the 
track laid with the 6-in. 100-Ib. rail. 

The use of heavier rail also effects a saving in material by 
increasing the life of the rail from mechanical wear by the 
wheels by reason of our being able to improve the wearing 
qualities of the steel by making it of higher carbon and by 
reason of proportioning the head of the rail so as to offer a 
full bearing area for the flanges of the wheels against the 
head of the rail, 

In 1915, after giving careful consideration to the whole 
subject, it was decided that a rail seven inches high was 
needed. The conclusion was also reached that a rail that high 
would meet requirements for the future. It was decided to 
go to the largest rail that was needed and would prove most 
economical, at one jump instead of stepping up to it by in- 
creasing the size of the section every few years. 

We first decided that a rail 7 in. high was wanted. The 
rail was then proportioned to fit that height with a head 
which it was believed would give the best results. Believing 
that economical maintenance required a wide base, the base 
was made 6% in. wide. We are glad we did this and also 
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foundation is favored, it will be necessary to continue to 
maintain track along the same general lines that have been 
followed in the past. 

For heavy traffic track no one will question that it is good 
economy to provide the best drainage, to use the best ballast 
and enough of it to maintain a sufficient number of ties in the 
track, and to tamp them as solidly as it can be done. It pays 
well to do these things in the saving of labor effected, and in 
providing the high class track required. Neither will anyone 
question the great saving in material and labor effected by 
the use of treated ties. 

Unfortunately while the temporary type of foundation of 
the track has been made as solid as it can be done it is not 
unyielding, and in order to reduce the labor costs for main- 
taining proper line and surface something else must be done. 
The only thing left to do is to stiffen the rail. 


that we decided to use tie plates with a sloping top to cant 
the rail in on an inclination of 1 to 20. The rail stays in the 
position laid, it does not roll out; the track forces do not 
have to do any re-adzing or regaging in spite of the fact 
that the Lehigh Valley has an excessive amount of curvature 
and very sharp curves on a portion of its lines. 

Laying of the 136-lb. section was begun in 1916 on the 
crooked part of the road, but after this rail had been in use 
a short time the buying of new rail of a lighter section was 
discontinued. At the present time 385 miles of track are laid 
with 136-lb. rail. 

We expected to make a large saving by increasing the life 
of the rail, especially on curves, and also by reducing the 
amount of work required to maintain the line and surface. 
We have not been disappointed in either respect. 

We have records of the 136-lb. rail giving more than twice 
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the life on curves under increased traffic than was obtained 
from the A.R.A. 100-lb. Series A rail, and we have 10-deg. 
curves laid with this rail where no work was required in 
four years to readjust the line and surface. The rails were 
transposed during that time from the high to the low side of 
the curves and from the low to the high side of the curves, 
but no other track work was done or required. 

In my opinion, rail sections should not be designed to 
weigh a pre-determined number of pounds per yard, but the 
design of sections should be governed by the size of the rail 
desired, i. e., there should be a 6-in. rail, a 6%4-in. rail and a 
7-in. rail. As an illustration, the Lehigh Valley decided that 
it wanted a rail 7 in. high, designed it, and it happened to 
weigh 136 lb. per yard. We consider this a well-balanced 
and well-designed section, and so do the steel mill people. 

In our opinion, nothing is gained by making the head of 
the rail abnormally wide or thick. On the low side of curves 
the rail will roughen up before it gets too thin and should 
be transposed to the high side while still fit for such use. 
Abnormally wide-headed rails have been tried and found to be 
objectionable on the low sides of curves. The best methods 


of maintenance justify the use of a section with a normally 
heavy head and the transposing of the rails on curves before 
they become worn rough so as to be unfit for transposing. 

An examination of the wear of the high rails on curves with 
a head 1% in. thick shows that the wheel flanges do not wear 
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ences in the amount of carbon in the steel or in the chemical 
analysis of the steel as rolled. The mill people have shown 
every disposition and desire to furnish the best rails and the 
conclusive reason for most of the failures occurring in these 
certain rollings has not as yet been developed. 

When the 136-lb. section with a 6%4-in. base was adopted 
we were not entirely free from anxiety as to whether it would 
be necessary to pre-curve the rail to fit the sharp curves, but 
in practice no difficulty had been found in this respect. The 
rail is not pre-curved and it lays just as easily and readily to 
conform to the sharp curves as does the 100-lb. rail and it 
stays as laid. 

It is asked that from our experience we point out the ad- 
vantages and disadvantages of the 136-lb. section. Our ex- 
perience has developed numerous advantages to be obtained 
by the use of the 136-lb. rail in every respect. We have 
found no disadvantages.” 


Increased Cost of Heavier Rail More Than Returned 
in Reduced Renewal Expenditures 

I can add to this only some information in a general way 

bearing upon the cost of maintaining the rail in the track. 


I have heard some say that they could not afford to buy 
heavy rail and I have wondered whether they have fig- 


ius | 
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the lower corner of the head prior to the time that the rail 
is transposed to the lower side of the curve, where, when so 
transposed, it makes a better low side rail than does new 
rail. Therefore it seems that nothing is gained by using rail 
with heads of abnormal size and that the advantage in the 
use of heavier rails must be to secure added girder strength 
of the section. 

In our opinion it is a decided mistake to make the base of 
the rail too narrow. A wide base is necessary to keep the 
rail in the position laid and prevent it from rolling out. 

When the 136-lb. rail was designed, we had all of these 
things in mind and went at one jump to the height of rail 
which it was believed to be the maximum required and which 
allowed the proportioning of the head and base along usual 
and normal lines. We are still of the opinion that a higher 
section is not warranted in view of the fact that the head can- 
not be increased in size to any advantage and the whole effect 
of a still heavier section will be to gain greater girder 
strength with extra weight of steel to proportion the base 
and web of the rail properly without any gain in increasing 
the hardness of the steel. On this latter point we believe 
that little will be gained over the hardness obtained by the 
chemical content required by the specifications for the L. V. 
136-Ib. section. 

While the heavy section protects us to a great degree from 
the extreme hazards due to rail failures, it does not relieve 
us from all anxiety on that account. The 136-Ib. rail has 
given excellent satisfaction from the standpoint of rail fail- 
ures except as regards two of 29 rollings. We have received 
and laid in track 87,505 tons of first quality 136-lb. rail. It is 
a fact worth pointing out that from one rolling representing 
6.73 per cent of the total tonnage we have suffered 57.15 per 
cent of our total failures, and that from two rollings repre- 
senting jointly only 8.7 per cent of the total amount of rail 
rolled we have suffered 90.93 per cent of the total number of 
failures of all the rail rolled. We have 20 rollings represent- 
ing 74.93 per cent of the total rail rolled with no failures. 

The explanation of this will not be found to be in differ- 


ured out the problem correctly as applying to their road. 
Perhaps they really cannot afford not to use heavier rail 
any more than they can afford not to use treated ties and 
timber. 

What the rail weighs per yard does not count as much 
as the aggregate weight of the rail put in per year. Going 
back to 1905 when the road was largely laid with 80-Ib. 
rail, and 90-lb. rail was the heaviest, and arriving at the 
average renewals per year in tons, it is noteworthy that, 
although the laying of 136-lb. rail was begun in 1916, a 
less tonnage of new rail was laid in 1921 and 1922 than 
the average of former years, and our budget for 1923 
renewals also provides a decreased tonnage. Our traffic 
has increased substantially, the wheel loads are much 
greater, and our tracks are in a greatly improved con- 
dition. 


Canting the Rail Inward 1 to 20 Reduces Amount of 
Attention Required 


Here again I can perhaps do no better than to quote 
from another letter: 


“The inclining of the rails inward is by no means a new 
subject. Ever since the present type of track structure was 
first laid, the men maintaining the track have resorted to 
adzing the ties, especially on curves, to roll the rail inward. 
They were forced to do this to overcome the tendency of 
the rail to roll out. In my experience I have known of a 
great many curves where the rails rolled out under the 
traffic, where it was necessary to adze the ties so as to roll 
the rail inward. It was then found that the rail did not roll 
out as it had done before, or at least did not roll out for a 
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long period, whereas before, the low rail especially, when laid 
straight up, rolled out in a very short time. 

The history of the Lehigh Valley shows that years ago be- 
fore the introduction of tie plates, great difficulty was en- 
countered in holding the gage on the sharp curves. The 
practice was adopted as a standard to adze the ties to cant the 
rail inward. This adzing inclined the rail inward in a pro- 
portion of about 1 to 40, but the old timers inform me that 
on the sharp curves they adzed the ties so as to incline the 
rail more than this. These same old timers tell me that on 
sharp curves without tie plates it was practically impossible 
to hold the gage without canting the rails inward because the 
ni when set straight up, rolled out so quickly under the 
trainc. 

It appears that when tie plates were introduced, it was 
considered desirable to cease adzing the ties to cant the rail 
in and save the money so expended for labor. The first tie 
plates used were so proportioned that they extended the 
same distance from the outside as from the inside of the base 
of the rail. The consequence was that the outside end of the 
tie plate quickly became depressed into the tie more than the 
inside due to the rolling out of the rail. The design of the 
tie plates was then changed to make them extend farther 
from the outside of the base of the rail than from the inside 
to overcome this rolling tendency. This, while materially 
helping, does not solve the problem, If the plate is not 
heavy enough the outside end buckles. If heavy enough it 
is found that the tie plate wears faster at the outside edge 
of the base of the rail and thus becomes weakened and 
buckles and breaks along the inside of the shoulder of the 
tie plate. 

In making the tie plate designed to support the rail straight 
up it must be made the same thickness for the width of the 
base of the rail and with this design the plate wears faster 
at the outside edge of the base of the rail, and the thickness 
under the inside edge of the base of the rail is worse than 
useless, as the plate wears itself so as to roll the rail out. 

With an inclined tie plate the extra thickness is where 
it is needed at the shoulder. Such a plate is, therefore, of 
most economical design, the metal being disposed to’ the 
best advantage. Experience with the inclined plate also shows 
the tendency of the rail to wear the plate more uniformly 
for the whole width of the base of the rail, which would in- 
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Section of The 136-Lb. Rail 


dicate that the maximum life of tie plates so designed may 
be hoped for. 

A great difference has been noted in the life of tie plates 
made of iron as against ordinary steel plates, the iron plates 
better repelling oxidation due to salt brine or other causes, 
and thus giving better service. We are using plates made of 
steel to which copper has been added, and it is believed that 
excellent results are thus being obtained, but our experience 
has not been sufficient as yet to warrant drawing a definite 
conclusion. Inasmuch as the standard wheel tread is at a 1 


to 20 angle from the horizontal, our tie plates have been 
designed to correspond. 

Where rails are allowed to roll out, of course, the gage side 
of the head of the rail is subjected to abnormal wear; also, 
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the gage side of the head of rails laid straight up receives 
the initial wear, and to this extent there is some saving in 
the wear of the rails. 

The great advantage, however, in our opinion is in placing 
the rail in the position where it will stay and will not roll out, 
and also in being able to design the tie plate so it will give 
maximum life; a noteworthy saving thus being made in track 
labor and in increased life of the tie plates without an in- 
crease in weight or first cost. 

Plates inclined 1 to 20 have been used with all new rail 
laid for the past six years and the results are proving all that 
was expected. Joints are not spike slotted and the same 
plate is used at joints and on intermediate ties. At the turn- 
outs the inclined plates are used under all rails except the 
switch rails. At the switches the flat switch plates are in- 
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The Canted Tie Plate 


stalled. No trouble is found in adjusting the difference in 
position of the rails from the vertical to the inclination of 
1 to 20. When the use of inclined plates was started we 
were concerned about the switches, but we have encountered 
no trouble in getting and maintaining a proper fit. 


Cleaning Ballast With Locomotive Crane Saves Labor 


Screens made from worn coal breaker screens, worn 
screens from rock crushers, and sometimes from second- 
hand plates, are put in a frame and placed in the end of 
a non-clearing hopper bottom coal car. The foot of the 
screen is near the hopper opening in the floor of the car 
and the top is above the end of the car. The locomotive 
crane digs up the foul ballast from between the tracks 
to a depth of 6 in. or more below the bottom of the ties 
and deposits it on the screen near its top. The clean 
stone rolls down the screen into the hopper of the car and 
thus to the track, while the dirt drops through the screen to 
the floor of the car and is later removed and unloaded 
along the bank for a shoulder at some point near where 
needed. The flow of the clean ‘ballast is, when desired, 
deflected by gates so that the stone falls between the 
tracks instead of through the hopper between the rails. 

The space between the ties of the tracks is dug out by 
hand ahead of this operation and the material cast be- 
tween the tracks for loading by the crane. As large a 
number of cranes and screens are used in one train as 
are available. Long stretches of track are cleaned in a 
day. One crane sometimes cleans as high as 40 rail lengths 
thoroughly. In many instances when working near a sid- 
ing no work train engine is used, as the self-propelled 
cranes can readily clear the running track. The economy 
of this operation over cleaning by hand is most pro- 
nounced and the ballast is cleaned to a greater depth than 
ordinarily done by hand. This is another operation which 
without hesitation is accepted on first observation as being 
exceptionally efficient and economical. 

Portable saw mills are set up when tearing down old 
structures to resaw the timber removed. It is found that 
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a great proportion of the timber and lumber thus re- 
claimed is of very high grade. In removing the coal 
stocking trestles at Perth Amboy and the coal 
loading trestles at Tifft farm, near Buffalo, and other 
places, notable savings were made by the reclamation of 
the timber. Saws and'other woodworking machines are 
maintained at the headquarters of each supervisor of 
bridges and buildings, and much lumber which would 
otherwise be of no use is reclaimed. In addition we have 
sawed a great deal of timber and lumber and great num- 
bers of ties from our own timber lands adjoining the 
right of way. 

There are many other methods and operations which 
reduce costs and conserve labor which could be de- 
scribed, such as plankless crossings, other kinds of work 
performed by machines, such as stocking and picking up 
coal with locomotive cranes, steam ditchers and traction 
steam shovels, cleaning out the beds of gravel-bearing 
streams with traction steam shovels, clearing slides and 
ditches and wrecking with locomotive cranes, reclama- 
tion of materials at Weatherly frog shop, etc., etc., but 
space prohibits. 


Spirit of Rivalry Promotes Efficiency 


This article would not be complete, however, without 
mentioning one of the greatest results of our methods. 
We always advertise to all divisions any particular 
achievements of other divisions. When results obtained 
by work trains in unloading new rail and loading relaying 
rail as accomplished, resulting finally in a high mark of 
16 track miles of relaying rail picked up in one day by 
one work train, are thus advertised, the spirit of friendly 
rivalry is developed. These work trains have had as 
high as eight self-propelling machines in one train. The 
same spirit is promoted by advertising results accom- 
plished in laying new rail. 

By reason of this friendly rivalry all of the division of- 
ficers have been continually searching for improvements 
in the different operations and for new methods, and the 
“esprit de corps,” reaching way down in the ranks of the 
maintenance of way department which has resulted, has 
a value far beyond computation. 


Leads to. Promotions 


How this has benefited the men in the department is 
best evidenced by the promotions made to positions of 
greater responsibility both within the department and to 
positions in the transportation department. Years ago 
it was found necessary on several occasions to obtain the 
services of men from other roads for positions in the 
maintenance of way department, but for many years we 
have had no difficulty in providing the necessary qualified 
men for promotion as required, and there are numbers of 
promising young men. in the department now able to 
assume increased responsibilities. 

Some of our methods depend upon the splendid co- 
operation existing upon the Lehigh Valley. The plan 
or organization of the operating department provides for 
it and the personnel from the general manager up and 
down is such as to assure the very best co-operation be- 
tween officers, divisions and departments. 

But one word more seems necessary and that has to do 
with the general results accomplished. Our maintenance 
of way expenses have been held well within bounds. The 
condition of our track and structures has improved every 
year and is now better in all respects than ever before; 
our conditions are notably uniform; our methods are 
assuring us the benefit of reduced expenses and improved 
conditions by the efficiency and economy so obtained, and 
we have a lot of men in the maintenance of way depart- 
ment who are continually searching for new ideas. 
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Lackawanna Section 
Foremen Create a Super- 


visory Organization 


URING the past five years the track foremen on the 
Delaware, Lackawanna & Western have been work- 
ing under the rules and regulations promulgated by the 
Railroad Administration and the Brotherhood of Mainte- 
nance of Way Employees and Railway Shop Laborers 
which classified them with common labor and also placed 
them in the same organization. There was considerable 
dissatisfaction with this arrangement as well as a lack 
of co-operation with their superior officers in handling 
the work pertinent to the maintenance of way department 
of this, road. 

Having conceived the idea of forming a supervisory 
organization on the railroad 90 per cent of the track 
foremen petitioned the management in June, 1922, to 
negotiate for a supervisory basis, monthly compensation 
and other privileges usually. granted supervisory em- 
ployees. A conference was held at which two foremen 
from each roadmaster’s division met at Dover, N. J., and 
organized, after which the management discussed with 
them the factors embodied in the petition above referred 
to and presented to the foremen rates of monthly wages 
and other factors accepted by the committee of foremen. 
The committee decided to present them to the foremen 
of their respective divisions for their acceptance and 
signatures. It developed that 90 per cent of the foremen 
again signified their desire for supervisory classification 
and propositions proposed by the management. 

In order to comply with the rulings of the Labor Board 
a secret ballot was taken which resulted in 86.1 per cent 
of the foremen voting in favor of a supervisory organiza- 
tion to deal directly with the management of the railroad 
and have no affiliations with outside organizations. The 
Brotherhood of Maintenance of Way Employees and 
Railway Shop Laborers refused to take part in this ballot 
but asked for a hearing before the Labor Board. 

The Labor Board sustained the railroad men in their 
action, after which the management took steps to place 
the foremen on a supervisory basis. The foremen held 
meetings and organized the Delaware, Lackawanna & 
Western Roadway Department Supervisory Organization 
and adopted rules and regulations governing foremen and 
assistant foremen of the railroad, which have been ap- 
proved by the company. 
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Opportunities for Further Development 
of Labor-Saving Devices 


Three Officers Point Out Needs for Additional Equipment and 
More General Use of Existing Machines 


HE DEVELOP- 
MENT of mechanical - 


equipment to reduce 
the number of men required 
for routine operations in en- 
gineering and maintenance of 
way work is not new. In- 
ventive minds within the 
railway industry, and out- 
side have long been engaged 
in the designing of many 
devices which are now stand- 
ard equipment. Other devices 
and materials have been de- 
veloped more recently or 
their reception has been less 
rapid, with the result that 
they are only used locally as 
yet, although the savings 
which they effect justify 
their wider adoption. At the 
same time there are still 
many operations for the per- 
formance of which no equip- 
ment has yet been developed 
commercially. 

In the three articles which 
follow the authors point out 
the opportunities and the 
needs for equipment of this 
character as well as for the 
more general use of devices and practices which have 
been developed but not adopted generally. Much of the 
initiative and experiments must come from railway 
men. These articles point out the more evident oppor- 
tunities for the further substitutions of equipment for men. 


Opportunities in Track Work 


By B. M. CHENEY 
General Inspector Permanent Way and Structures, Chicago, 
Burlington & Quincy, Chicago 
N A RAILROAD with 10,000 miles of main tracks, 
the total labor expended in maintenance of way 
and structures may amount to 35,000,000 man-hours per 
year, spread approximately as follows: 


ATRCR hc k se esos 80% 28,000,000 man-hours. 
EMI i cas cane 6% 2,100,000 man-hours. 
Building ......... 9% 3,150,000 man-hours. 
SienaS sss vas os 3% 1,050,000 man-hours. 
Telegraph ........ 2% 700,000 man-hours. 


These percentages will vary on different roads, particu- 
larly as regards bridges, buildings and signals, for the 
extent of permanency in the first two named and the 
mileage of automatic signals are reflected in man-hours 
required for maintenance. 

Chief consideration will be.given in this article to sav- 
ings that may be effected in track man-hours, not only 
because this involves such a large percentage of the total, 
but because the work is spread over such distances that 








This Operation is Performed One Hundred Million 
Times a Year 


“lost motion” and poor or- 
ganization may result in 
great waste of time. 

The space prescribed for 
this paper could easily be 
used in the discussion of a 
few of the most important 
items, but with all indica- 
tions pointing to a serious 
shortage of labor, the writer 
prefers to refer to a greater 
number of items, as in the 
rush that usually attends the 
opening of the season’s work 
these smaller items may be 
overlooked. 

Ways and means of re- 
ducing man-hours may be 
classified as follows: 1. The 
invention of new labor sav- 
ing devices. 2. The further 
development and more gen- 
eral use of existing devices. 
3. Greater .efficiency in the 
use of tools and labor saving 
devices. 4. Changes in stana- 
ards or practices that will 
tend to lengthen the life of 
materials or structures. 5. 
Drainage. 6. Co-operation 
by other departments. 

The order in which the above are listed does not repre- 
sent their relative importance, as this will depend on: the 
attention that has been given them on different roads; 
it also varies with geographical location. Drainage, for 
instance, is of first importance in a large part of the 
United States, as poorly drained track and roadbed mean 
an expenditure of man-hours out of all proportion to the 
hours and expense necessary to correct it. 

New Devices Needed 


(a) Light caterpillar tractor track service machine. 
A machine that can be used for picking up and loading 
dirty ballast, particularly in cuts and through villages 
where it cannot be spread down the bank. Loading such 
material by hand involves a heavy expenditure of man- 
hours. Such a machine could be used to cut or clean 
surface ditches, clean ditches in cuts where the amount 
of material to be moved would not warrant the use of a 
work train and ditcher, clean up around coal chutes, 
and, working under the joint direction of the roadmaster 
and master carpenter, could move along the line with no 
obstruction to traffic and perform various material-han- 
dling jobs. 

(b) Machine or tool for skeletonizing track. Doing 
this work with pick and shovel requires 900 to 1,100 man- 
hours per mile of track. A machine or tool is needed that 
will lift, drag, kick or in some other way move this ma- 

terial out from between the ties with a less expenditure 
of man-hours. 

(c) Power saw for cutting off piling. The man-hours 
spent in cutting off piling by hand with a cross-cut saw 


100 























March, 1923 


run into big figures. It.would seem that some sort of 
power saw could be developed that would do this work 
in a fraction of the time now consumed. Such a machine 
would be invaluable in the case of a washout or burned 
bridge when every minute saved in reconstruction means 
that much less delay to traffic. 


The Further Development and More General Use of 
Existing Devices 


(a) Device permitting the use of free-turn bolts in 
track joints. Present-day track bolt specifications call 
for a wrench-tight fit of the nut. This means that after 
the nut is once started, its threads begin to ride those of 
the bolt, making wrenching so difficult that the weaker 
trackmen often quit wrenching before the joint is tight. 
And most bolts wrench so hard that it requires 20 to 25 
min. to apply the bolts in a four-hole joint. Tests made 
with all free-turn bolts prove that, through their use, a 
man-hour saving of 75 per cent may be effected. In 
relaying rail this would amount to 160 man-hours per 
mile, as it requires as much and often more time to re- 
move old wrench-tight bolts as is required to install the 
new. Thus, on 500 miles of rail relay work, a reduction of 
80,000 man-hours might be effected. Add to this the 
time that might be saved on repairs, and the total annual 
saving might easily amount to 100,000 man-hours. 

(b) Automatic device to take up looseness in track 
joints. The time spent in keeping joints tight varies on 
different roads and on different parts of the same road. 
Other things being equal, the foreman who keeps his 
bolts tight has the best riding track, spends the least time 
raising low joints and carries his rail longest. On a sec- 
tion having six miles of main and three miles of side 
track, “once-a-month” tightening will consume about 200 
man-hours per mile of main track annually. However, 
on most roads bolts are not tightened this often a month, 
but from one to four tightenings a year is the more com- 
mon practice. The less frequent the tightening, the more 
rapid becomes the wear of joints and the battering of the 
rail ends, with their attending low and puddled joints and 
shattered joint ties. A device that will take up looseness 
in track joints automatically will effect an immediate 
saving in both man-hours and money for the roads where 
frequent tightening is now the practice and will effect a 
great ultimate saving for those where infrequent tighten- 
ing is the practice. 

(c) Weed mowing machines. A very considerable 
saving in man-hours is now being effected with weed 
mowing machines operated on hand and motor cars, these 
machines mowing a swath on each side of the track at a 
saving of from 30 to 40 man-hours per mile of track. 
Further development, such as the attachment of a mower 
to a tractor, might make it possible to mow most of the 
balance of the right-of-way. Perhaps a brush-cutting 
attachment could also be developed. Such a machine 
could also be used for mowing station grounds and ap- 
proaches to highway crossings where high weeds often 
obscure the view. 

(d) Track lining devices. Several such devices now 
being tried indicate that through their use track may be 
lined with one-third the number of men required with 
ordinary lining bars. The development of these tools 
should be encouraged, as their success will mean a very 
material saving in man-hours, and when section forces 
are low will often eliminate the necessity of gangs 
doubling up to line track. 

(e) Tie renewal machine. On a 10,000-mile railroad, 
two to three million man-hours are expended annually in 
renewing ties. Several machines are being developed 


for this work, but as is the case with most new devices, 
actual tests have revealed weaknesses and errors in de- 
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sign. Every effort should, of course, be made to perfect 
these machines, and the roads can help a great deal by 
not only encouraging tests, but by assigning a capable 
roadmaster or supervisor and a mechanic to be present 
when the tests are made, with instructions to offer help 
and suggestions. 

(f£) Ratchet wrenches. Ratchet wrenches are used 
quite generally in bridge and building work, and there 
seems to be no good reason why a ratchet wrench, prop- 
erly designed, should not be used to wrench track bolts. 
How long would a manufacturer tolerate the present 
slow and cumbersome process of applying or removing 
the nut from a track bolt? It is bad enough to furnish 
wrench-tight bolts that force men to waste good energy 
grinding thread on thread, but add to that the fact that 
after each quarter-turn of the nut he is forced to remove 
the wrench from the nut and reapply it for the next turn 
(20 to 30 turns being required before it is tight), and you 
have a condition that presents a fertile field for saving 
man-hours. 

(g) Bonding drills. It has been found that with gaso- 
line drilling machines for drilling holes for bond wires, 
an average of 30 joints per hour (4 holes to the joint) 
can be maintained, which is equivalent to the number that 
three or four men can drill by hand. While rail is being 
laid for automatic signals, this may mean a very consid- 
erable saving in man-hours for signal gangs. 

(h) Miscellaneous. The Roadmasters’ and Mainte- 
nance of Way Association has stamped with its approval 
the following devices which have been in use to a greater 
or less extent for a number of years: Rail-laying ma- 
chines, rail .unloaders, ballast screens, snow-melting de- 
vices, tie tamping machines, motor cars, ditching ma- 
chines, spreaders, dump cars and weed killers. 

Every one of these machines will save man-hours and, 
in most cases, money. A copy of the Proceedings of the 
Fortieth Annual Convention of this association should 
be in the hands of every maintenance officer. 


More Efficient Use of Existing Devices 


Working such machines as ditchers, derricks and rail 
loaders in pairs saves a train crew and two flagmen. On 
a large road this might easily mean a saving of 100 or 
more men during the working season. A reduction in 
the number of men needed in train service or in the me- 
chanical department will indirectly relieve the shortage 
in track labor. 

Insufficient rail anchors mean the movement of those 
ties to which anchors are applied, and if this includes the 
joint-ties, the damage is still greater. Ties moved from 
their solid foundation must be retamped, while “bunched” 
rail must be driven back, all of which means an expendi- 
ture of man-hours that might have been prevented with 
additional anchors. 

Motor cars for section gangs have proven time and 
money savers. Motor cars with trailers for handling 
large extra gangs, both bridge and track, will show even 
greater savings. Portable circular saws for form cutting 
and track dollies for moving material will save many 
hours on large bridge jobs. 

To get the most out of the various devices now pro- 
vided for saving man-hours, close supervision is neces- 
sary to insure machines being in good condition and on 
the ground when needed. 


Changes in Standards or Practices 


The treatment of track ties‘and the application of tie 
plates have reduced the annual renewals on some roads 
from 350 to 150 per mile in 15 years, and this in spite of 
the steady increase in wheel loads and gross tonnage 
handled. One man-hour is a fair average for the renewal 
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of a tie, so a reduction in renewals amounting to 200 ties 
per mile means two million man-hours saved annually 
on a road with 10,000 miles of track. 

On lines where a gradual replacement of temporary 
with permanent structures has been under way for 12 
years or more, the number of man-hours required for 
repair and replacement work has been reduced until to- 
day it is only about one-third the number required when 
the program began. 

Highway crossings built of crushed rock, gravel, cin- 
ders, concrete plank and steel plank will all give longer 
service than timber plank crossings. The same is true 
with track signs and fence posts. 

Rail of heavier section reduces maintenance man- 
hours.. On most roads there are, no doubt, subdivisions 
or branch lines where, by relaying light rail with a section 
15 to 20 lb. heavier, a saving of one man per section 
could be effected during the working season. With rail 
39 ft. in length there will be 50 less joints per mile to 
maintain. Such rail released from main lines, and the 
battered ends sawed off, will provide good rail in sub- 
stantial lengths for branch lines, making a still greater 
reduction in the number of joints, as many such lines are 
now laid with 28 or 30 ft. rails. 

Pre-adzing of track ties will effect a saving in time and 
money that can only be appreciated by watching track- 
men do this work by hand. 


Drainage 


So much has been said and written about the proper 
drainage of track and roadway that no attempt wilf be 
made here to enumerate the various means of accom- 
plishing that end. But if operating officers will note, 
they will find that nine times out of ten water, in one 
way or another, is the reason given for poor riding track 
or for the necessity of employing more laborers on certain 
sections. 

Money spent in relaying rail would, in many instances, 
bring a much greater return if spent on drainage or good 
ballast, for the latter is one of the first essentials of 
well-drained track. And it is well to bear in mind that 
a saving during the summer months at the expense of 
drainage may be offset several times during the winter by 
reason of heaving track. The man-hours that might be 
saved by good drainage of track and roadway would very 
materially reduce the number of trackmen required. 


Co-Operation by Other Departments 


Purchasing agents and storekeepers may effect a saving 
of thousands of man-hours indirectly, for poor tools or 
material, or a shortage of either when they are needed, 
mean a waste of labor. They should always keep in 
mind that a few dollars’ savings in purchases or a few 
hours saved at the store may mean an expenditure of ten 
times that amount out on the line. 

Dispatchers, by “getting into the game,” particularly 
during the working season, can save many minutes of the 
time of extra gangs, and one minute saved for a 60-man 
gang is one man-hour saved. 

Train crews should be instructed that when necessary 
to stop their trains near a gang, whether it be a track 
gang or a bridge gang, should, if possible, avoid ob- 
structing the bridge or that part of the track on which 
the gang is working. They can often stop a little sooner 
or pull by. 

In the midst of the rush of the season’s work it is 
easy to overlook waste of labor that may develop in 
spots along the line, but if supervising officers will de- 
vote the first page in their note book to labor-saving 
reminders and make it a habit to talk man-hours when 
with their foreman, such “spots” will surely decrease. 
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Possibilities in Bridge Work 


By J. S. Huntoon 
Assistant Bridge Engineer, Michigan Central, Detroit, Mich. 


O GANG of bridgemen can obtain efficient results if 

it is not furnished with the necessary number of 
tools of good quality and with labor-saving devices 
which will produce the maximum results with the least 
number of men. The reduction of the working day from 
ten hours to eight, with the reduced forces and the pros- 
pect of a labor shortage, have made it imperative that 
every known mechanical device be used to overcome this 
handicap. 

Employees should be cautioned not to abuse tools. 
Motor cars, hand cars and push cars are frequently 
loaded beyond their capacities, bending the axles and 
causing expensive delays, and requiring needless energy 
to propel them. Chains, jacks, rope, chain hoists, stone 
hooks, timber hooks and wire rope must not be strained 
beyond the safe load, as this practice is not only unsafe 
but destroys property and decreases the efficiency of the 
men because of their not having tools in the proper con- 
dition for future employment or emergency work. 

Where a large number of bridge ties are to be re- 
newed, the tie dapper equipped with a circular saw will 
save considerable labor. An actual test with such equip- 
ment showed that three men dapped from 85 to 90 ties per 
day, which was about fifty per cent more than could be cut 
out by hand. There should be a sufficient number of 
men in the gang so that the ties can be moved from the 
machine and placed on the bridge without causing an 
undue expense for rehandling the material. It is ques- 
tionable whether the tie dapper is economical on small 
jobs, as the initial time consumed in setting the machine 
will offset its saving. The first cost of the machine is 
about $500. 


Pulling Devices 


The ordinary winch supplied to most gangs is a very 
useful part of the equipment. There are several hand 
power pulling devices on the market which have some 
advantages over the winch. These devices are lighter 
and can be installed more readily in places inaccessible 
to the winch. The hand puller is easily transported by 
two men. It is operated by one man and can pull about 
48 tons when 100 Ib. is applied at the lever handle. This 
device can be used conveniently for removing large 
stumps, trees and rocks, wrecking buildings, moving 
houses, loading and unloading heavy material, raising 
bents, pulling bridges in place or dismantling them, de- 
molishing piers, pulling pile clusters together, removing 
boilers from buildings, moving heavy machinery, moving 
heavy cars and pulling culvert pipe together, and can be 
applied to various other uses in bridge and building work. 
In the operation of this machine it will save the services 
of at least one to two men. 

When gangs are moving from one job to another the 
time can profitably be consumed in repairing and making 
various kinds of equipment. Carry hook handles and 
cant hook handles, made at odd times from a good quality 
of timber pile heads, will give far better service than the 
ordinary turned handles. 

Probably no individual tool is used more by. bridge 
gangs than pinch bars. A considerable number of coil 
car springs are continually being scrapped. This material 
makes exceedingly good pinch bars. The springs can 
easily be forged into bars in the ordinary portable forge. 

A portable forge is almost indispensable for each gang 
and will save time in getting tools repaired and into 
service. Various kinds of repairs can be made, such as 
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sharpening picks, track chisels, pinch bars, claw bars, 
shovels, welding chains, bolts and other uses too nu- 
merous to mention. 

Labor constitutes a large item in the cost of dismantling 
a dock or certain types of bridges. This condition is 


due to the difficulty of removing the drifts and bolts 
and is especially true where the holes were bored very 
Various 


much smaller than the diameter of the drifts. 
devices have been used to 
remove the drifts, such as 
shackle bars, reconstruct- 
ed track jacks and claw 
bars. The shackle bar 
sh>wn in the accompany- 
ing illustration was de- 
signed by a bridge fore- 
man and has proved ex- 
ceedingly useful and saved 
considerable time and ex- 
pense. The shackle bar 
consists of a modified 
form of a claw bar with 
a cutting edge and clevis, 
and also with a cutting 
edge which grips the drift 
on the opposite side of the 
bar. The clevis is pin- 
connected to the shank of 
the bar and made of such 
a length that the two cut- 
ting edges are a small 
distance apart vertically 
when holding the drift. The greater the force exerted 
on the end of the bar the tighter the grip on the drift, 
which forces the bolt to be lifted a small amount out of 
the timber, and by successive lifts the bolt is quickly 
removed. Before using the shackle bar it is necessary to 
cut a small notch in the old timber about 34 in. deep so 
that the cutting edges of the bar can grip the head of 
the drift bolt. 

A small stiff-leg derrick mounted on a push car and 
equipped with a hand winch is used extensively on the 
Missouri Pacific and the Union Pacific. This small me- 
chanical device will save time and labor in doing such 
work as elevating loaded wheelbarrows from excavation 
pits and raising and lowering heavy timbers to place on 
general bridge work. 





A Shackle Bar for Pulling 
Drifts 


Cutting Torches 


The acetylene cutting and welding outfit has probably 
saved more money than any other part of bridge equip- 
ment, comparing the results with the inifial expense. One 
man operating an acetylene torch will cut off more rivet 
heads than two squads can “bust” off by hand work. It 
is especially useful in cutting off girders, angles, I-beams 
and plates where a close fit is not required. Castings 
on pile drivers and pumps can often be welded in place 
and returned to service, thus avoiding loss of time. The 
renewal of caps on a trestle where traffic is frequent 
allows but limited time for bridgemen to do their work. 
The time required to change trestle caps depends on the 
removal of the drifts, which can easily be accomplished 
by jacking up the caps about two inches and burning them 
off close to the pile. 

Bridge repair gang payrolls vary from $40 to $70 per 
day. The use of the acetylene torch for burning drifts 
may easily save 25 per cent of a gang’s daily payroll on 
large jobs. 

Pneumatic motors for boring holes incident to the 
construction of docks, draw bridges, protection piers, 
cribs and the complete renewal of long trestles will 
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greatly expedite the work. The boring of 3,600 holes by 
compressed air on a crib constructed recently saved, by 
actual test, an equivalent of one man working 192 days. 
The holes varied from 24 to 34 in. in depth. Many 
roads have pneumatic tie tamping machines which make 
good portable air compressors for pneumatic boring. The 
compressors are easily removed from the track and can 
run a limited distance on the track under their own 
power. 
Chain Hoists Better Than Block and Tackle 


The chain hoist is not universally used by bridge re- 
pair gangs and should be given more consideration. It 
can be used to perform about the same work as the two- 
sheave block and tackle. In general, one man operat- 
ing a chain hoist will accomplish the same results as 
one or two men operating tackle blocks. Another advan- 
tage of the chain hoist is that it holds a lifted load to « 
certain height, while a load suspended by tackle blocks 
gradually lowers, due to the stretching of the rope. 

Considerable has been written regarding the use of 
motor cars for bridge gangs. The computed savings by 
supervisors of different roads varies from 35 min. per 
man per day to 20 per cent of the monthly payroll over 
the use of the hand car. There is no doubt but that the 
motor car is a valuable labor-saving device and will pay 
for itself in a short time in most gangs. Motor cars fre- 
quently save the use of work trains and avoid the neces- 
sity of moving camp cars where the work is within a 
reasonable distance. Under certain conditions they elimi- 
nate overtime by transporting the men back to camp cars 
instead of requiring them to wait for the regular trains. 


More Uses for Motor Cars 


Motor cars also have other possible uses. If they were 
designed so that a circular saw could be attached readily 
to one of the axles it would be very useful in cutting 
lumber for concrete form work and also aid in extensive 
trestle renewal by cutting off the ends of ties to a uniform 
length. If constructed so that they could operate a hand 
diaphragm pump this would not only save the expense 
of two men, but also save the first cost of a gasoline 
trench pump in many cases. 

Some form of light pneumatic hammer for driving 
small sheet piling, operated by air furnished from a tie 
tamper, would be of considerable assistance to a small 
bridge gang. The steam hammer is a very useful device 
for this class of work, but most maintenance jobs are too 
small to warrant the expense of setting up a steam plant. 

Pile trestles should be sway braced from the ground 
to the caps to eliminate transverse motion. The fasten- 
ing of bracing on bents under water without the services 
of a diver is a difficult task. If some device could be 
developed to accomplish this work, pile trestles could be 
made to carry traffic more rigidly and the bracing would 
have a tendency to prevent settlement in certain kinds 
of soil. 


A Good Pile Saw Wanted 


The construction of a new bridge frequently makes it 
necessary either to pull the old piles or cut them off at 
the bed of the stream on account of navigation and to 
prevent such obstructions from catching driftwood. The 
usual practice is to cut them off at the bed of the river 
with a pendulum saw. This is a rather slow and some- 
what unsatisfactory procedure. Some form of power- 
operated standard attachment for a pile driver would 
accomplish the results in a more efficient manner. 

In changing or repairing old masonry, it is desirable 
to drill holes for iron pins in the old masonry so that 
the work may be bonded together. The drilling is done 
by hand, requiring the services of two men in each squad. 
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If portable pneumatic drills would be supplied for this 
work, considerable time and expense would be saved on 
such jobs. 

There are numerous other tools on the market that aid 
in solving labor problems and increase the efficiency of 
the men. Before any money is invested in new devices 
the present equipment should be operated to the fullest 
capacity and necessary changes made that will produce 
better results. No new labor-saving devices should be 
purchased until they have been proved by actual test to 
make a real saving. 

It has been the writer’s experience that bridgemen as 
a whole are not antagonistic to mechanical devices that 
produce greater results and are willing to use any equip- 
ment that facilitates the work. 


Cost Analysis Promotes 
Use of Equipment 


By JAMES SWEENEY 
Supervisor of Track, Chicago & Eastern Illinois, Danville, Ill. 


HEN commenting on methods of doing track 

work we are prone to discount the progress that 
has been made and to conclude that we are doing our 
work now as we did it 50 years ago. To a large extent this 
is true but it is also true of almost every line of work 
which it is necessary to carry-on in the field. The very 
nature of the operations makes it necessary to carry the 
machine to the work rather than to carry the work to the 
machine, and largely for that reason the advent of me- 
chancal methods has been delayed. Neither is it entirely 
fair to say that the low scale of wage which prevailed 
until recently in the track department is entirely to blame 
for the backward methods, for among such highly skilled 
and highly paid crafts as stone masons and bricklayers 
the work is also being done very much as it was more 
than a half century ago. 

I have first hand knowledge of the manner in which 
track work has been done for nearly 50 years and I will 
agree with those who claim that no great headway was 
made in the application of mechanical equipment until 
within the past ten years. It is true that rail laying ma- 
chines had come into use before that time and that flat 
cars had been very generally discarded for dump cars in 
ballast service, but we were still relying on that man- 
killer, the hand car, to go to and from work; our track 
drills were far inferior to what we now use; tie tampers 
were still to come; rail saws were more or less in the 
experimental stage, etc. 

Most of the labor saving devices which are now in gen- 
eral use were only in the experimental stage at that time 
and their real benefit was more in what they promised 
for the future than in what they had actually accom- 
plished. As they have been perfected their real worth 
has become more apparent. Individually no single device 
can lay claim to having been revolutionary, but collectively 
these devices can claim the credit for the prevention of a 
complete breakdown of the track department during the 
war. That there will be a further call for the develop- 
ment of other devices is beyond question. 

The higher wage scales now being paid extra gang 
men in both maintenance and construction operations 
makes it advisable not only to adopt those machines which 
are already well established, but to turn a willing ear to 
any proposal for new equipment that appears to have 
merit. Every man connected with track work should 
be receptive to new devices. This attitude will offer en- 
couragement to investors and this encouragement will 
produce inventions of far-reaching effect. 
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The first step in the development of a labor saving 
device is a scientific division of payroll expenses. One 
should no longer be satisfied with only the most general 
division that we have been making, but he must know 
what each operation costs. When these costs are broken 
down into groups that are definite and tangible, the 
managements will have the facts before them on which 
to base their plans. 

The Interstate Commerce Commission has set an ex- 
ample in carelessness which we have been all too ready 
to follow. They have provided us with two accounts 
into which to dump practically all of our payroll costs. 
On our road one of these accounts contained expen- 
ditures of over $400,000 in 1921,, while the other in- 
cluded evidences of payment of more than $500,000. 
The first is labeled Roadway Maintenances and the 
second Track Laying and Surfacing. The.roadway ac- 
count includes the care of the roadbed, general cleaning 
of the right-of-way, bank protection, together with other 
items such as dressing the ballast, cutting sod lines, 
track walking, ditching, extinguishing fires and cutting 
weeds. All of these operations are done by hand, but 
many of which would never be done in this manner if 
we knew the thousands of dollars they are costing. The 
same applies to those items included in track laying and 
surfacing, among which are the expenses of applying 
ballast, ties, rail, and other track materials, etc. 

The dressing of ballast is a natural hand operation, 
while cutting a sod line is as simple an operation for a 
mechanical device as the plowing of a furrow in a field. 
Track walking will probably be the work of a man as 
long as nature continues to put eyes in his head, but to 
dig a ditch by hand is unnecessary. One of the best 
fire departments for a small right-of-way fire is a section 
gang with shovels, but the same gang and equipment 
makes a poor showing when cutting weeds as compared 
with a machine of the burning or chemical type. 

We are familiar with all of these things when we stop 
to analyze them but more than half of these operations 
which should be performed by machine are still being 
done by hand because no one knows what the expense 
is. Many of the machines are not yet entirely past the 
experimental stage. In my opinion the weed killing 
machines are in this class and yet one road burned 
over 9,000 track miles of weeds last year with five of 
these machines at a cost of a little over $8 per mile. 

From the time I went to work on the section I have 
hated the period of weed cutting. When working at 
the end of the shovel I disliked the work because it was 
the hardest I ever did. As a section foreman and as 
a roadmaster I have dreaded this operation because 
it took weeks of time that I should have’ been devoting 
to other work. If there was a man in the whole track 
force who should have been keeping track of the cost 
of cutting weeds and trying to develop something to 
replace the track shovel, I should be that man. But I 
must confess that I have never yet made a move to im- 
prove this condition. I hardly need to say, however, that 
there will not be a weed cut on my district this year 
that will escape the record book and when I find what 
it is costing us to cut these weeds, I believe that our 
management will be very glad to provide a better method 
of doing this work. 


Heavy Loapinc or CEMENT—In 1921, according to the 
American Railroad Association, about 96,000,000 bbl. of 
cement were shipped in this country, or an average 200 
bbl. per car, requiring 480,000 cars to transport. If no 
attempt had been made to increase the loading per car 
since 1911, 110,000 more cars would have been required. 
















HE ITEM of right- 
of-way fencing is 
wall generally considered 


one of the minor features 
of the regular maintenance 
budget; in fact it seems 
that few maintenance of- 
ficers realize that a start- 
ling saving of time, money 
and labor can be made 
easily by taking advantage 
of recent developments in 
fencing materials and 
methods. A common 
method of procedure in 
fence work is to order the 
required amount of ma- 
terial according to the 
needs or capacity of the 
gang, set the gang to work and follow it up closely to 
see that it keeps busy. Few realize that hammer-driven 
fence posts will cut from 33 to 40 per cent from the 
labor costs and further that a one-man drive for metal 
fence posts will increase that reduction to from 55 to 60 
per cent and in addition greatly speed up the work. 

In this respect the experience of one of the New 
England rai!roads is of close interest. This road has 
been using metal fence posts for several years, the tvpe 
‘of post varying from year to year, the choice being 
governed principally by the price. During the summer 
of 1922 there was a shortage of metal fence posts on 
this road, and it was decided to use what wooden fence 
posts there were on hand in order to keep the fence 
gang together, and at the same time to get the wooden 
fence posts off the material books before inventory. The 
posts were eight-foot, chestnut and were installed along 
the top of a sandy cut on a two-mile stretch of very 
rough country, the banks running from 10 to 40 ft. above 
the track level and cut by numerous deep gullies. There 
was no old fence to remove and but little brush cutting 
to be done. Careful records were kept of the cost of 
building this fence in order that comparative data might 
be secured as to the installation efficiency of wooden and 
metal fence posts. In connection with this, it may be said 
that rough country means higher costs with any type 
of fence. This is true, but the rougher the country 
the greater the justification for using metal posts. 

The erection of this fence took 41 days of a foreman 
and 228 days labor or a total cost of $837.84. This labor 
cost included the time of a cook for the gang seven days 
a week. The rate of pay for the foreman was $4.38 per 
day, and the rate for laborers was 35 cents per hour. 
The total cost of erection was as shown in the table. 

During the period from October 9, to October 14, 1922, 


Driving Fence Posts With 
a Maul 


Reducing the Cost of Building Right of 
Way Fences 


The Use of Metal Posts and One-Man Drivers 
Results in Greatly Lowered 
Charges for Labor 


By F. H. C. GRAVES 


Assistant Supervisor of Track, Boston & Albany, 
Springfield, Mass. 
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inclusive, the same fence 
gang erected 130 rods of 
fence on metal fence posts 
under similar conditions. 
These posts were hammer- 
driven and differed from 
the hammer-driven posts 
shown in the illustration in 
that the tee post used in this 
work did not require the 
driving cap shown on the 
tubular type. The total la- 
bor cost per rod for the 
work was $0.8654 and in- 
cluded the removal of 130 
rods of old fencing, the 
disposal of the old wood The One-Man Post Driver 
posts and wire and the cut- in Use 

ting of a certain amount of 

brush. Gang progress was at the rate of 59.7 ft. per 
man per day, the foreman and cook being included as in 
the preceding case. This is a gain of slightly over 20 ft. 
per man per day and a reduction in labor cost per rod of 
$1.305 minus $0.8654 or $0.44. Compared with or put on 
a 642-rod basis (the wood post installation) the work 
would have been completed in 25 days instead of the 
41 days actually taken, at a total reduction in labor costs 


Erection of Wood Post Fence 








Total: fence ‘Duil€ (fOdS) © oo es ec se eS ES 642 
Material costs (wood posts and braces)............ $167.39 
Wire Sud StAINOR iss ogc ck oe, on toe iaes 365.88 
Labor erecting posts and braces.................... 477.32 
Labor erecting: Wire, C6. oo. os ies Sa ek ee eek eae 360.52 
WOU MADOR COME since /ci-seeeay Pk Saat a does eh dedaba 837.84 
Fotet materink Coat. .'36 ie 3s AG Pe eed ae bh deneen 533.27 
Material cost per rod of fence.............00.eee eee: 0.83 
Labor ger: f0G OF TenGe: . Sos cwccsancieecnsteeneeus 1.305 
Average feet per man per day ..............cecceees 39.4 





of $282.48. Actual fence installation savings in money 
would have been less since an equivalent number of 
metal fence posts for the 642-rod installation would re- 
quire an increase in expenditure. The number of posts 
and their cost would be as follows: 


508 metal intermediate posts 
NG COeMOe: DOEEO COMMIIIUE KS ares ink 6. dk:d< Onc cee Sa eauinpudon 
+ SCRE DOMES COMIN: ¥ 56 He cbce ba bicosacces eles tteeue. 


296.66 


As the wood posts and braces cost $167.39, this repre- 
sents an increase of $129.27. Thus the actual money 
saving would be the labor saving of $282.48 minus the in- 
creased material cost of $129.27 or $153.21 or slightly 
over $75 per mile and this includes the added labor cost 
of removing the old wire and posts, etc. 

Again working under similar conditions, this same 
fence gang removed 410 rods of old fencing and erected 
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410 rods of new or hammer driven metal fence posts 
during the period of October 15 to November 2, 1922, 
at a labor cost of $0.789 per rod. Using this labor cost 
per rod, had metal posts been used on the 642-rod in- 
stallation there would have been a saving in labor costs 
of $333.84 and an actual total saving (increased material 
costs being taken into account) of $204.57 or slightly 
over $100 per mile. 

Both of the instances cited have a slightly higher 
labor cost due to the inclusion of some work such as 
the removal of old fencing, etc., which was not met 
in the wood post installation. Another piece of work 
using hammer driven fence posts and covering a 1.3 
mile stretch under more comparable conditions resulted 
in a labor cost of $68.13 per mile, for setting the posts 
or the equivalent of $136.75 for a 642-rod stretch. Since 
the labor cost for the wood post installation, aside from 
that for stretching the wire, was $477.32 this indicates 
a’ saving in labor costs of $340.57 and a total actual 
saving of $211.30 or somewhat over $100 per mile of 
fence. Furthermore gang progress in the latter two in- 
stances was such that the work of erecting 642 rods of 
fence would have been completed in but little over one- 
half the time necessary with the wooden posts. 

The one-man, fence post driver arrived too late in 
the season to be used extensively, but as a result of 
tests it is evident that posts can be driven with it for 
much less than the cost of the two-men and hammer- 
and-stool method, and with a consequent greater saving 
in gang time and increase in the rate per day per man 
of fence erected. 

The data on hand show that if metal posts had been 
used on the first work and if they had been set with a 
one-man driver there would have been a very consid- 
erable further saving in labor, that is, metal posts could 
have been erected along this two-mile stretch at a total 
labor cost (inclusive of stretching fence wire, etc.) of ap- 
proximately $54.70. As above stated, the total labor cost 
of wood posts in place was $477.32. Thus there would 
have been a saving in labor costs of about $422.62. Sub- 
tracting from this the increased material costs, leaves 
an actual saving of about $293.35 or nearly $150 per 
mile. Moreover, this approximate two-mile ‘stretch 
of fence would have been erected in 20 or 21 working 
days instead of 41. 

Another point in favor of the metal fence post is 
the ease with which it can be used to patch old fence, 
the wire of which is good for several years more service, 
but where the posts are far gone. Go over the ground 
with your foreman and tell him, for instance, “Scrap 
the old wire and posts as far as T. P. 15-20. From here to 
the next mile post patch up the old fence by removing the 
rotten wooden posts and sticking in the metal posts,” 
It is surprising how quickly the fence gang will get 
over the ground in putting up fence in this manner. 

It is very difficult to find justification for the use 
of wooden fence posts. As a matter of fact the rail- 
road from which this data was taken did not save any 
money by using its wooden fence posts. If these wooden 
fence posts had been left to rot in the yard, the rail- 
road would still have been well ahead of the game he- 
sides being 18 days further along on its fence work. 
Comparison has been made here only between 8-ft. posts 
of metal and of wood. It is to be noted that many roads 
use 7-ft. posts as a standard, and this shorter standard 
would, of course, affect a further economy in the costs 
mentioned. 

There are a variety of metal fence posts on the 
market. As a result of considerable experience with 
various types, it is the writer’s opinion that the best and 
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most economical results can be secured by selecting 
a type of post which is driven readily or set by one man 
with a one-man driver. The tests have indicated that 
the cost of driving posts in this manner is far below 
the cost of driving posts with a hammer and cap, as 
this latter method requires two men and the use of a step 
ladder or stool from which to work. The best results in 
attaching wire to posts have been secured by the use 
of a stapling tool which has lately been developed and 
placed on the market. This readily secures the staples 
in any style of perforated post, or binds on the clips 
used with a studded post. Moreover, it will take up a 
slack wire or hold and turn the bolt heads in the diag- 
onal braces of the corner and end posts. 


Long Service Life 


It might be of interest here to refer to an old metal 
fence post of unknown age from which the original 
fence wire has fallen away, but the post itself is still 
strong, rigid and in good condition. It is desired to call 
particular attention to the fact that every staple in the 
post was still in good condition although the wires had 
rusted away. In connection with this, the writer has 
in mind certain old metal posts which were set along 
the right-of-way so many years ago that no one can tell 
just when they were set, but the writer’s personal know1- 
edge is that the original fence wire had completely dis- 
appeared as long as ten years ago. This would indicate 
that the metal fence post can be expected confidently 
to last at least three stretches of wire. This being the 
case it is seen that a metal post is a great factor in ul- 
timate economies, for when they are once installed it 
will not be necessary to renew them for some 20 years 
at least, i. e., when new fence posts and wire are installed 
originally, all that it will be necessary to do is to scrap 
the old wire and stretch new wire on the metal post at 
the end of the seventh and fourteenth years, as seven 
years is about the maximum life for wire fencing. Ii is 
the general belief that metal posts will last considerably 
longer than 20 years. This then might be rated as a 
mimimum life. 

When renewing fence the method of procedure on 
this road is to first remove and roll up the old wire, 


then the new metal fence posts are set in at proper in- | 


tervals and on line with the posts. The old posts are 
then removed. This is most easily done by the use of 
two ordinary dirt picks which are stuck into opposite 
sides of the post, in alternate turns, and the post raised 
or jacked out of the hole by levering back-on the pick 
handle, which raises the pick point, and with it, the old 
post. The new wire is then rolled out, stretched and at- 
tached to the new metal posts. This work is carried out 
most efficiently by a gang composed of a foreman and six 
laborers. It is customary to detail a regular cook for 
such a fence gang. When erecting new fence where 
there has not been any fence previously, it is customary 
to have the engineering department set stakes on the 
right-of-way line at intervals of 100 ft. The fence fore- 
man sets surveyors’ sight rods securely in the ground at 
adjacent stakes, and stretches a line of carpenter’s twine 
between. these sighting rods. The twine is marked by 
knots placed at intervals of 20 ft. this being the standard 
distance for centers between posts. The carpenter’s 
twine gives the line of the post and the knot gives the 
proper location. 

One of the illustrations shows a stretch of fence which 
was constructed recently. In addition to being an econ- 
omical fence, this fence is neat in appearance and meets 
in all particulars the old classical requirements of being 
“Bull strong, horse high and hog tight.” 
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E. J. E. Equipment Earns 
125 Per Cent on the Investment 















imately $60,000 in labor-saving devices, as listed 

elsewhere in this article, and by this investment 
is saving at least $75,000 annually. This investment does 
not include $26,000 expended for 87 motor cars, on which 
the saving is considerable, but which it is difficult to 
approximate. 

In compiling the statement from which the annual sav- 
ing was determined, it was necessary to estimate the aver- 
age number of days per year that each device was used 
and the number of men it replaced. From this the num- 
ber of man hours of work replaced by the device was 
calculated and then the estimated cost of doing the work 
without the labor-saving devices was figured. In arriving 
at the cost of doing the work by machines, it was neces- 
sary to consider the original cost, the estimated life, the 
depreciation based on an annuity at six per cent during 
the estimated life of the machine, the interest on the 
investment at six per cent, and the estimated annual cost 
of maintenance and operation. The sum actually obtained 
by the method as outlined was about 25 per cent greater 
than the amount shown above, but in order to be con- 
servative $75,000 has been shown as the saving. 

The Devices Equal 224,500 Man Hours’ Work 

The devices for which this economy is shown are esti- 
mated to do the equivalent of 224,500 man hours of work 
annually and the price of this work varies from that of a 
section laborer to that of the highest paid mechanic in the 
department. The total hours of labor expended in the 
maintenance of way department in 1922 was 1,808,000. 
From this it will be seen that the labor-saving devices 
effected a saving of about 11 per cent in man hours. This 
is an important consideration in a period of labor shortage 
such as has been experienced in recent years. The follow- 
ing list of machines comprises the equipment for which 
the figures and other information have been prepared. 


hes Elgin, Joliet & Eastern has irivested approx- 
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Study of Machines in Use Shows a 
Saving of 11 Per Cent in the 
Labor Employed 


By FRANK H. MASTERS 
Assistant Chief Engineer, Elgin, Joliet & 
Eastern, Joliet, Ill. 

Unloading Ties With a Locomotive 
Crane 





Bridge and building derrick. 

30-ton locomotive crane with pile driver leads. 
30-ton locomotive crane. 

15-ton locomotive crane. 

Leveler or dirt spreader. 

Rail loader. 

Portable air compressor. 

Portable rip and cross cut saw. 
Portable trench pump. 
Woodworking machine. 

Saw table. 

Post borer. 

Rod bender. 

Oxygen-acetylene welding and cutting apparatus. 
¥% cu. yd. concrete mixer. 

Y% cu. yd. concrete mixer. 

2 % cu. yd. concrete mixer. 

2 Tie tamping outfits. 

2 Steam pumps. 

4 Sets excavating clamps and rails. 
2 Paint spraying outfits. 

2 Rail joint expanders, 

22 Thawing burners. 


The bridge and building derrick consists of a timber 
boom and mast with steel cable rigging on a standard steel 
flat car and is operated by a double drum hoist and a ver- 
tical boiler. Its capacity is ten tons. It is very useful in 
handling material, both for the bridge and building and 
the track departments. When used with a single load 
it operates quickly and consequently can be used for 
fairly light work where a slower moving machine would 
not be economical. It is estimated that.this. machine does 
the work of at least 20 men. 

The locomotive cranes differ only in capacity and the 
work done by them is practically the same except that the 
pile driver attachment is used with only one 30-ton crane. 
This attachment consists of leads with a steam hammer 
swung from the boom of the crane. All pile driving on 
the E. J. & E. is done with this outfit. 

It is impossible to enumerate in detail all of the uses 
made of these cranes. They are frequently used for ex- 
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cavating, handling material, etc., and, since they are self- 
propelled, considerable work train service is saved. One 
of their most important uses is in cleaning yards. The 
refuse material is collected and piled by the section forces 
and picked up by the crane, which travels under its own 
power and takes with it one or two cars for the dirt. 
This procedure eliminates the use of a work train and 
takes only one track out of service at a time, which is an 
important consideration in a busy yard. 

The cranes are used more days per year than any of the 
other devices. The two larger ones are estimated to 
replace 30 men each and the smaller one 20 men. 

The leveler or dirt spreader is of all steel construction 
with double wings operated by air from the locomotive, 
and for the actual time used shows the greatest saving 
of man hours of any of the labor-saving devices, although 
it does not show as great an annual saving as the locomo- 
tive cranes, because it cannot be used for many different 
kinds of work. It is, however, invaluable for clearing 
tracks of snow, leveling dirt unloaded from cars, and 
since it will level material down to 18 in. below the top 
of rail and 20 ft. out from the rail, it is used a great deal 





Loading Dirt and Rubbish 


for light grading jobs. In handling snow it will do the 
work of not less than 300 men, but for the purpose of esti- 
mating the saving effected it was figured to replace 100 
men. 

The rail loader consists of a wooden boom and mast 
operated by air from the locomotive and mounted on a 
standard flat car. In handling rail, 5 men are used, 1 to 
operate the hoist, 2 on the ground to attach slings to the 
rail and 2 in the car to land the rail properly and release 
the slings. This outfit handles rail, switch material, scrap, 
etc., very economically and does the work of not less than 
15 men. 

The portable air compressor outfit consists of an air 
compressor driven by a gasoline engine and an air stor- 
age tank, all mounted on trucks. It is equipped with air 
hose and couplings, air hammers, chippers, drills, etc., and 
is very efficient, as it allows the use of air-operated equip- 
ment in any location. It is often used around terminals 
where air is available from other sources, as it can be 
placed close to the work and often does away with the in- 
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stallation of long temporary air lines. This machine is 
estimated to do the work of 10 men. 

The portable rip and crosscut saw outfit has an exten- 
sion table mounted on skids and is driven by a 7 hp. gaso- 
line engine. The saws can be changed easily. This is 
very useful not only for cutting large timbers, but also 
for cutting plank for bridges, roof sheathing, etc. An 
engine of about 10 or 12 hp. would make this machine 
much more efficient. On a road with any large amount 
of timber trestles this machine would be very efficient in 
reclaiming usable portions of the timbers removed. The 
machine does the work of about 9 men. 

The portable trench pump is used a great deal in sewer 
and water line installations and repairs. It consists of a 
pump of the diaphragm type, direct connected with a 
gasoline engine and mounted on a truck. It can be taken | 
to almost any location, runs with little attention, and will | 
do the work of at least 3 men. 


Woodworking Machinery is Very Useful 


A woodworking machine, saw table and post borer 
have been installed in the bridge and building carpenter 
shop at East Joliet and have enabled the bridge and build- 
ing department to do an infinite variety of carpenter work 
with comparatively few skilled workmen. The wood- 
working machine consists of a saw table, shaper, band 
saw, jointer, mortiser and planer combined, and operated 
by a 7% hp. belt-connected motor. It is used in the 
making and repairing of furniture, millwork, and prac- 
tically all kinds of light carpenter work. The work is 
done accurately by the machine, which replaces about 4 
men. 

The saw table is motor driven, using a 1/5 hp. motor, 
and is useful for light rip or cross-cut saw work. It saves 
the time of six men. The post borer is run by a 1 hp. 
motor and is especially useful for boring heavy timbers 
and for mortise work. It works quickly and accurately 
and replaces at least two men. On account of the speed 
of operation it is probable that this estimate of the num- 
ber of men replaced is low. 

The rod bender, which is not used much, is greatly 
appreciated when it is put to work. It consists of a vise 
arrangement set up on a bench and the bending is done by 
means of a long lever. It is used for bending reinforcing | 
rods and two men can bend rods up to two inches in| 
diameter. It is estimated to do the work of 6 men. 


The Oxygen-Acetylene Outfit Replaces 20 Men 


The oxygen-acetylene welding and cutting outfit is in 
general use and requires no description. On the E. J. & 
E. the outfit is used mainly for the cutting of scrap. This 
includes everything in that line from the cutting of scrap 
rails and switch material to the dismantling of steel 
bridges. Compared with hammer and chisel work, this 
outfit replaces at least 20 men. When the outfit was pur- 
chased, it was the intention to use it in the work of build- 
ing up of worn frogs and crossings, but the results ob- 
tained were not especially good and the work has been 
discontinued temporarily, pending further investigation. 

The saving made by the use of concrete mixers over 
mixing concrete by hand is so well recognized that it is 
not necessary to detail the uses of these machines, except 
perhaps to state that for ordinary maintenance work the 
two %4-yd. mixers are used most. The larger mixers are 
mounted on skids and are handled by cranes, but the two 
smaller mixers, one steam and one gasoline driven, are 
thounted on wheels and can be easily unloaded from a car 
and taken to the site of the work by hand. These small 
mixers are used for jobs where the quantities of concrete 
run from 5 to 25 yd. The saving made by the use of these 
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mixers would probably be much greater on a larger road, 
where they could be used more often. Each of these 
mixers is estimated to replace 12 men. 


Tie Tamping Machines Give Better Quality Work 

Tie-tamping outfits require no detailed description, but 
it should be mentioned that the work done with them is 
more uniform and keeps the track in better condition than 
does similar work by hand. They show some saving, 
comparing the cost of their operation with the cost of sec- 
tion labor replaced, but the saving made on account of 
the better quality of work done by them is difficult to 
estimate. They can also be used as air compressor out- 
fits for running drills, air hammers, etc., although this 
service has not been fully developed on this road. Each 
outfit will do the work of 15 men tamping ties. 

The two steam pumps are used on bridge and other 
excavation work and are fitted with 6-in. suction hose, 
check valve, foot valve, strainer, etc. They can be oper- 





Handling Scrap ° 


ated under water and are used only on the larger jobs. 
Each pump can do the work of 20 men. 

The four sets of excavating rails and clamps are used to 
carry tracks across narrow excavations, such as trenches 
for water and sewer lines, thus eliminating the use of 
falsework for spans of from 6 to 8 ft. They consist of 
short rails laid parallel to the running rails with the run- 
ning rails supported on stirrups or clamps. They are 
easily installed and are absolutely safe for the spans 
indicated. It would probably cost $50 to install the false- 
work replaced by these rails. 

The paint spraying outfits are fairly common. With a 
little care, an excellent job of painting can be done with 
them. A uniform thickness of paint can be applied and 
the paint can be placed in places which cannot be reached 
with a brush. They do the work of at least 10 painters. 

The two rail joint expanders shown in the list consist 
of clamps which are fastened to the rails on each side of 
a joint with a small screw jack between them and oper- 
ated with a lever to force the ends of the rails apart. 


RAILWAY ENGINEERING AND MAINTENANCE 


109 


They are used to secure expansion for installing end posts | 
The | 


in insulated joints and are handled by two men. 
same work done by hand would require eight men. 

The 22 thawing burners listed are used in the track, 
bridge and building and signal departments. They burn 
kerosene and consist of a small tank of oil under air pres- 
sure which is applied with a hand pump, this tank being 
connected to a burner by a short length of hose. They 
were purchased for the purpose of removing snow and 
ice around switches and interlocking plants but are also 
used for thawing frozen ground for excavation, frozen 
pipes, etc. 


Six Motor Cars Save $96 Per Day 


A list of labor-saving devices would be incomplete if 
it did not include motor cars. The 87 cars on the E. J. 
& E. are in constant service in the track, bridge and 
building and signal departments. These include light two- 
cylinder inspection cars, two-cylinder section cars, three- 
cylinder cars for bridge and building and water service 
work and heavy four-cylinder cars with water-cooled 
free-running engines for extra gang work. 

On account of the varied uses made of these cars it 
is impossible to show the saving effected but it is cer- 
tainly more than that for any other device listed and 
probably equals a considerable proportion of the total sav- 
ing for the other machines. At the time the first four-cylin- 
der cars were purchased for use with the extra gangs, it 
was estimated that the purchase of six cars would effect a 
daily saving of $96 while being used to transport extra 
gangs. These cars are also used to haul material when not 
used with extra gangs and they save a great deal of work- 
train service. The saving estimated has undoubtedly 
been made and while the smaller cars would not show 
as great a saving, they are very paying investments. 


It is Important to Keep Devices in Use 

A greater saving could be made with all labor-saving 
devices by keeping them in more constant use. Locomo- 
tive cranes are used practically every day but a large 
number of other machines, such as concrete mixers, air 
compressors, etc., are used only a few days per year, 
figuring continuous time. On a larger road this difficulty 
would be more easily overcome, as there would be a con- 
stant demand for each kind of labor-saving equipment 
on some part of the system. 

The two important rules governing the use of labor- 
saving devices are: (1) Equipment purchased should 
have a capacity sufficient to meet the requirements of the 
department and, (2) Work should be planned so as to 
use each device the largest possible number of days 
during the year. 





A Type That is Passing 
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Why Railway Appliances “Cost So Much” 


Manufacturing Cost Is Only One of Many Items of Expense Which 
Must Be Included In the Selling Price 


By FRED A. POOR 
President, P. & M. Company, Chicago. 


HY DO railway appliances cost so much? This 
\ question is constantly being put to the manufac- 
turer, not only by the purchasing agent, who is 
expected to buy them as cheaply as he can, but also by 
the officer who is responsible for their use. I am particu- 
larly concerned with the user because it is he who initi- 
ates the purchase and who must be able to justify his 
recommendations. 

Whenever this question of price arises, there is, of 
course, a natural desire for some measure of its reason- 
ableness and the supply man is frequently confronted 
with comparisons designed to show that his price is too 
high. One method occasionally suggested is to divide the 
price asked by the weight of the device and then to com- 
pare this “pound price” with the “pound price” of some 
article of the same general nature that has wide distribu- 
tion. For instance, I once saw 


where it is ready for practical use. Of course, this proc- 
ess would not be the same in any two cases. It would be 
far more expensive in some than in others. Nevertheless, 
the general conditions which control the results are sub- 
stantially the same. 

Every new device is founded on an idea that had its 
beginning in some man’s mind. Perhaps this man was a 
track man who actually understood the requirements im- 
posed in its use, but it is far more likely that he was a 
switchman, a conductor, or even some man who had no 
connection whatever with either a railroad or a manu- 
facturing plant. Every established firm of supply manu- 
facturers is being flooded constantly with inventions of all 
kinds. A great majority of these are absolutely worth- 
less, having been evolved by people who knew nothing 
whatever concerning the actual conditions under which 
their inventions would have to 
be used. But occasionally some 








a comparison on this basis be- 
tween the prices of a certain 
roadway machine and a Pack- 
ard car to the considerable dis- 
advantage of the former. 

Of course, such compari- 
sons will almost invariably in- 
dicate a wide spread between 
the price of the finished prod- 
uct and the cost of the plain 
material and it is natural that 
anyone who develops such an 
analysis will feel that he is be- 
ing overcharged. As an illus- 
tration of this, I recently lost 
one of the tire clips off my 
automobile and had to pay a 
garage man 25 cents for a 
new one. Now it happened 
that I knew where these clips 





Track appliances and mechanical de- 
vices are promoted on the ground that 
their use on the railroads will effect meas- 
urable economies, or that they will result 
in the performance of a larger volume of 
work than could otherwise be accom- 
plished with the labor to be had. If they 
cannot attain either of these ends, their 
purchase cannot be justified at any price. 
If they can, their purchase price should 
be measured by what they will save rath- 
er than by comparison with the costs of 
some similar articles that are distributed 
more widely and in larger quantities. The ‘ 
development of equipment of genuine tions. 
merit is as much the duty of the railway 
officer as the supply man. 


idea is presented which pos- 
sesses a suggestion of real 
value and in order to appre- 
hend this small proportion of 
really valuable inventions, it is 
necessary to give considera- 
tion to a vast number of wild 
ideas that have no merit at all. 
Necessarily, all of these inven- 
tions must be investigated by 
an expert who has a thorough 
knowledge of manufacturing 
methods as well as the prac- 


railway maintenance opera- 
This costs money. 
But suppose some invention 
of real merit is discovered. 
The chances are that only the 
basic idea is of value. Many 

















were made and that they were 
being billed out by the foun- - 
dry at about two-thirds of a cent each. Naturally, I felt 
at first that I had been robbed. But later, when I took 
into consideration what it cost to get these clips into the 
hands of the individual garages scattered all over the 
country and what it cost the garage to keep them in stock 
as a service to the car owner who might happen to lose 
one, I decided that the charge was not so far out of line. 

This question of price is one of the chief sources of 
misunderstanding with which the supply man has to con- 
tend. It is probably the greatest obstacle in the closing 
of a sale and in my opinion it arises primarily from the 
fact that unless a man has been actively concerned with 
the development, manufacture and marketing of equip- 
ment used by the railroads, he has no conception of the 
actual cost of producing a thoroughly tested product suit- 
able for actual use or of the cost of the service that must 
go with its distribution. 

Perhaps the best way to arrive at a conception of some 
of the fundamental factors that control the prices asked 
for railway equipment and devices is to trace through’ the 
various steps in the process of developing a special piece 
of labor-saving machinery used in track work to a point 


inventors have but vague no- 
tions of manufacturing processes and submit models 
embodying parts that cannot be produced on a practical 
basis. This means that the expert must spend many more 
hours in careful study to determine how the design can be 
modified to make it practicable from a manufacturing 
standpoint without detracting from its applicability to the 
purpose for which it was intended. 

Coincident with this work there is the matter of patents. 
This requires tedious and extensive research involving 
the services of a competent patent attorney and naturally 
costs considerable money. It must also be said, in pass- 
ing, that the matter of patents from the standpoint of 
the supply manufacurer does not end with the patent 
investigation and the granting of the patent. There is 
always the liability of patent infringement suits which, 
like all other litigation, are sure to prove exceedingly 
expensive. 

With all the preliminaries completed, the next step is 
to produce the finished article and whether this be a 
simple track appliance or a large, complex machine, it 
involves the making of the special pattern dies, jigs, etc., 
which are just as necessary if only one unit is to be built 
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as if the device is to be manufactured in thousand lots. 
In the case of large machines, this cost is much greater 
and to build a new ditcher, a ballast car or a spreader, 
will cost thousands of dollars. For smaller devices the 
cost is less, but owing to the fact that the part is being 
made for the first time the cost runs far above those that 
would be obtained in the case of quantity production. 

Although the machine has now been completed, it is not 
yet ready for sale to the railroads because it has not been 
subjected to actual service tests to determine its prac- 
ticability. Such a test may disclose a few minor. defects 
or it may show the need of a complete redesign. To carry 
out a test of this kind it is necessary to secure the co-op- 
eration of some railroad officer who has shown an interest 
in labor-saving devices. However, repeated calls and long 
conferences may be required before he can be persuaded 
to lend his assistance. 


Furnished Free of Charge 


The usual arrangement in conducting such tests pro- 
vides that the railroad shall apply or use the device with 
“company” forces while the manufacturer furnishes the 
machine or appliance free of charge to the railroad, even 
paying the freight. He must also lend the services of one 
of his own specialists, who gives the necessary instructions* 
for operating or applying the device and observes its per- 
formance for the purpose of detecting defects. These 
objects are not usually fulfilled in a single visit but re- 
quire repeated trips to insure that all is going well. I 
have known of cases where a little trouble with a machine 
in the absence of the manufacturer’s representative has 
resulted in its being thrown into the ditch where it lay 
until the expert returned. 

Suppose that after a year of experimental use the ma- 
chine has proved satisfactory or has been remodeled to 
eliminate defects so that the manufacturer feels that the 
railroads can be asked to buy them outright. This is by 
no means simple. Even the railroad that has used the 
machine for a year may hesitate to buy because of the 
“high” price asked, while on the other roads the salesman 
is confronted with an attitude of extreme caution because 
the device is still considered to be in the experimental 
stage. This means that the few sales which are completed 
entail a heavy selling expense. 


The Maker Also Has the Follow-Up Expense 


The fact that the machine is now being sold as a per- 
fected device does not lessen the need of close follow-up 
in the field. The supervisor and the foreman in whose 
hands it has been placed must be enlightened as to the 
purpose for which it is intended, the method of operation 
and the care it should receive. If they manifest genuine 
interest and a reasonable measure of enthusiasm, the man- 
ufacturer is assured a fair show. But, if on the other 
hand, the men have developed a prejudice against the 
device, he will not get very far until he can convince 
them of its merits or have the machine transferred to 
some other part of the railroad. In any event, he must 
follow up the installation closely to see that the machine 
is being used properly, that it is being kept in repair, that 
any minor defects are corrected, and—most important of 
all—to see that it is used at all. It often happens that for 
one pretext or another it will be thrust aside and receive 
no attention for weeks. 

Another year goes by and on the basis of the economies 
obtained with the machine on a few roads, the manufac- 
turer’s representative gets a few repeat orders. He also 
carries the story of this trial installation to other roads 
with the result that he is able to place a dozen or more 
of the machines. But while this indicates a certain 
measure of success, it must be noted that the volume of 
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sales is still small and that the manufacturer has not yet 
acquired the volume of business which will enable him to 
obtain economies that go with quantity production. 

The lesson to be gained from this rather extended nar- 
rative is that any campaign for the introduction and de- 
velopment of a new device is tedious, discouraging and 
expensive, and may require anywhere from three to seven 
years before the original idea has been carried to the 
point where the production and sale of the machine can 
be placed on a basis that permits of a return on the 
investment. It is not surprising, therefore, that many 
concerns which have undertaken the development of a 
device of obvious merit experience grievous disappoint- 
ment and frequently get into financial difficulties, if they 
do not suffer actual insolvency, and are compelled in the 
end to abandon the project. To give an idea of what this 
means in money, I can cite a small track appliance on 
which $10,000 has been spent during the last three or 
four years and which has not yet returned a single dollar 
to the concern that is back of it. 

The promotion of appliances is so difficult that success 
demands the backing of a well established concern having 
a source of income from previously developed devices or 
equipment that have already been placed on a paying 
basis. Under any other arrangement it would be exceed- 
ingly difficult to maintain an adequate force of experts 
and salesmen, competent to carry out a development cam- 
paign. But to maintain such an organization involves 
overhead expenses, an equitable portion of which must 
be charged to any device or equipment in the process of 
development and this necessarily adds to the cost. It 
should be clear from this that when any device is finally 
placed on a basis affording a reasonable production, it is 
necessary to set a price that will pay a return on the 
money which has been poured into it during the period of 
development, as well as to pay the cost of production, 
sales, service, publicity and other items of legitimate 
expense. 


There is Also the Cost of Competition 


There is another hazard which confronts everyone who 
promotes some new idea, for it often happens that just 
about the time that he has it developed to the point where 
he can expect to gain a return on his investment, he finds 
that someone else has entered the field with another device 
which purports to accomplish the same purpose. This 
means that whether or not the competing idea is an actual 
infringement of the original invention, the interloper can 
share in the business and capitalize in large measure on 
the expense incurred in the development of the prior 
invention. Occasionally this competition is offered by 
one of the railroads, which, having had its engineers 
evolve a substitute design, awards a contract for its man- 
ufacture on the basis of competitive bids or undertakes 
production in its own shops. 

In pointing to the many difficulties which confront the 
manufacturers in their effort to promote new devices 
there is no thought of criticism of the attitude which the 
average railway officer manifests when new ideas are sub- 
mitted for his approval. The fault is in the system. Any 
railway officer who advocates the purchase of any new 
equipment realizes that a specific responsibility is placed 
on him by the management. If the idea is a failure, he 
feels that the cost incurred by the railroad has been mor- 
ally charged against him and naturally he does not care 
to jeopardize his personal success through this cause very 
often. 

In my opinion, the American railroads could take a 
lesson from the methods followed by some of their 
European neighbors. Certain railroads overseas niain- 
tain what we might call “departments of invention and 
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investigation,” whose sole object is to foster the develop- 
ment of new methods and equipment designed to promote 
increased economy and efficiency of all branches of rail- 
road service. Appropriations are made for the depart- 
ment each year and it is not expected that every venture 
which it promotes will prove entirely successful. There- 
fore, no individual is held to account for the failure. I 
believe that the adoption of this idea on the American 
roads would offer increased incentive for the develop- 
ment of new methods, devices, materials and equipment. 
However, in the absence of such an organization much 
would be gained if the managements would be less critical 
of the efforts made by the subordinate officers who have 
shown initiative and ingenuity in promoting methods of 
labor-saving. To be sure, there is already a wholesome 
tendency in this direction and I am confident that it will 
become more noticeable as the growing need of economy 
in the utilization of labor is more generally appreciated. 

While the development expense comprises an important 
item in determining the selling price, there is another 
factor in all present day business which serves to increase 
the cost to the consumer. This is the service which must 
be extended to the purchaser and comprises a source of 
expense to the seller so long as he remains in business. 
It applies alike to the product of recent introduction and 
that of established reputation. The manufacturer must 
always be ready to send an expert long distances to run 


Indications Point 


ITH ALL space taken and more than 20 firms 

W\ on a waiting list, the success of the National 
Railway Appliances Association’s exhibit of de- 

vices and materials used in steam and electric railway 
operation, construction and maintenance, in the Coli- 
seum at Chicago, on March 12-15 inclusive is assured. 
This exhibit will be presented during the time when the 
American Railway Engineering Association will hold 
its annual convention at the Congress Hotel and the 
Signal Section of the American Railway Association 
will be in meeting at the Drake Hotel. Space has been 
allotted to 162 firms, including 21 which did not exhibit 


last year. ; 
A list of exhibitors, together with a floor plan of the 


Coliseum showing the space to be occupied by each ex- 
hibitor follows: 


EXHIBITING MEMBERS 


Adams & Westlake Co., Chicago, booth 87, 88, 106 and 107. 

Adams Motor & Mfg. Co., Chicago, booths 218 and 21814. 

Air Reduction Sales Co., New York, booths 167, 16714 and 168. 

American Abrasive Metals. Co., Chicago, booth 153. 

American Bolt Corporation, Chicago, booths 1 and 2. 

American Car & Foundry Co., Chicago, booth 204. 

American Chain Company, Inc., Bridgeport, Conn., booths 81, 82 
and 83. 

American Hoist & Derrick Co., St. Paul, Minn., booth 8814. 

American Kron Scale Co., New York, booth 125. E 

American Malleable Castings Association, Cleveland, Ohio, booths 
181, 182 and 183. 

American Radiator Co., Buffalo, N. Y., booth 187. 

American Steel & Wire Co., Chicago, booths 33 and 34. 

American Valve & Meter Company, Cincinnati, Ohio, booths 130, 
th ter Supply Co., Chi booth 163 

Argyle Railway Supply Co., Chicago, boo ; ; 

ronan Culvert & Flume Mfgrs. Association, Middletown, Ohio, 
booths 99 and 100. : 

Baker, R. & L. Co., Cleveland, Ohio, booths 210 and 211. 

Benjamin Electric Mfg. Co., Chicago, booth 158. 

Bethlehem Steel Company, Bethlehem, Pa., booths 200, 201, 214 
and 215. 

Blaw-Knox Company, Pittsburgh, Pa., booth 89. 

Brach, L. S. Mfg. Co., Newark, N. J., booth 3. 

Bronson, E. B. & Co., Blue Island, Ill., booth 135. 
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down some difficulty, correct a fault or even to make 
minor repairs. He must be ready to replace defective 
equipment without raising any issue as to possible care- 
lessness or abuse on the part of the user. Few people 
realize the scope of this service. 

The railroads generally realize the necessity of this 
field service, they know that they would have to supply 
it themselves if we did not provide it and are constantly 
calling on us for considerable special service of one kind 
or another, and while all these things make for the greater 
efficiency of the anchors, they necessarily add to the cost. 

In conclusion, when we consider all the items of ex- 
pense that enter into the manufacture and marketing of 
a product and understand that to these must be added 
a necessary allowance to afford a return on the develop- 
ment expense and consider the various risks involved, we 
find that the price which must be sent up to afford a 
return on the investment is necessarily higher than might 
be assumed on first thought. Devices such as are dis- 
cussed above are designed to save the railroads money or 
to enable them to accomplish a greater amount of work 
than can be done with the labor to be had. If they can- 
not attain either of these ends, their purchase cannot be 
justified at any price. If they can, their purchase price 
should be measured by what they save rather than by 
comparison with the costs of some similar articles that 
are distributed more widely and in larger quantities. 


to Good Exhibit 


Bryant Zinc Company, Chicago, booths 154 and 155. 

Buda Company, Chicago, booths 61, 62, 63, 64 and 65. 

sua” ana Co., Duluth, Minn., booths 165, 166 and 

TY, 

Carnegie Steel Company, Pittsburgh, Pa., booths 5114 and 52. 

Carter Bloxonend Flooring Co., Kansas City, Mo., booth 219. 

Central Electric Co., Chicago, booth 17. 

Challenge Company, Batavia, IIl., booth 109. 

Chicago Bridge & Iron Works, Chicago, booths 51 and 70. 

Chicago Flag & Decorating Co., Chicago, booth 189. 

Chicago Malleable Castings Co., Chicago, booth 142. 

ne oe Tool Co., New York, booths 118, 119, 137 
an : 

Chipman Chemical Engineering Co., Inc., New York, booth 45. 

Clark Car Company, Pittsburgh, Pa., booth 115. 

Cleveland Frog & Crossing Co., Cleveland, Ohio, booth 90%. 

Cleveland Railway Supply Company, Cleveland, Ohio, booth 133. 

Conical Roller Cattle Guard Co., Nashville, Tenn., booth 136. 

Creepcheck Company, Hoboken, N. J., booth 15734. 

Crerar, Adams & Co., Chicago, booth 28. 

Detroit Graphite Co., Detroit, Mich., booth 10814. 

Diamond State Fibre Co., Bridgeport, Pa., booth 116. 

Dickinson, Paul, Inc., Chicago, booth 98. 

Dilworth, Porter & Co., Inc., Pittsburgh, Pa., booth 27. 

Direct Sales Company, Chicago, booth 152. 

Doty Business Machines Co., Chicago, booth 163%. 

Duff Manufacturing Company, Pittsburgh, Pa., booth 8914. 

Edison, Thos. A., Inc:, Bloomfield, N. J., booths 18, 19 and 20. 

Electric Storage Battery Co., Philadelphia, Pa., booth 60. ‘ 

Electric Tamper & Equipment Co., Chicago, booth 149. 

Elwell-Parker Electric Co., New York, booths 229 and 230. 

Engineering & Contracting Publishing Co., Chicago, booth 16414. 

Eymon Crossing Company, Marion, Ohio, booth 16934. 

Fairbanks, Morse & Co., Chicago, booths 73, 74, 75, 76, 92, 93, 
94 and 95. 

Fairmont Gas Engine and Railway Motor Car Co., Fairmont, 
Minn., booths 41, 42 and 43. 

Federal Electric Company, Chicago, booth 169. 

Federal Signal Company, Albany, N. Y., booths 47 and 48. 

Frog, a & Manufacturing Co., Carlisle, Pa., booths 30 
an ‘ 

General Automatic Scale Co., St. Louis, Mo., booth 134. 

— oe Company, Schenectady, N. Y., booths 35, 36 
an ; 

wigs lea Signal Company, Rochester, N. Y., booths 49 
an i 

Gosso Company, Chicago, booth 158%. 

Graver Corporation, Chicago, booths 96 and 97. 
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Gurley, W. & L. E., Troy, N. Y., booth 69%. 

Hall Switch & Signal Co., Garwood, N. J., booths 85 and 86. 

Hayes Track Appliances Co., Richmond, Ind., booths 140 and 
141 


Hazard Mfg. Company, Chicago, booths 21 and 22. 

Headley Good Roads Co., Philadelphia, Pa., booths 190 and 191. 

Hobbs Storage Battery Corp., San Francisco, Cal., booth 9. 

Hubbard & Co., Pittsburgh, Pa., booth 143. 

Idol Track Liner Co., Chicago, booth 225. 

Illinois Steel Company, Chicago, booths 70%4 and 71. 

Iilinois Zinc Company, Peru, IIl., booth 7. 

Ingersoll-Rand Company, New York, booths 206 and 209. 

Inland Steel Company, Chicago, booth 50%. 

International Signal Co., New York, booth 164. 

Johns-Manville, Inc., New York, booths 174, 175 and 176. 

Jordan Company, O. F., East Chicago, Ind., booths 56 and 57. 

Kalamazoo Railway Supply Co., Kalamazoo, Mich., booths 8, 
8%, 23, 24 and 25. 

Kentucky Rock Asphalt Co., Louisville, Ky., booth 157. 

pn spss Wire & Cable Co., Inc., New York, booths 68 


an ; 
Keystone Grinder & Mfg. Co., Pittsburgh, Pa., booth 193. 
Koehring Company, Milwaukee, Wis., booths 207 and 208. 
Lehon Company, Chicago, booth 91. 
Lorain Steel Company, Johnstown, Pa., booths 202, 203, 212 
and 213. 
L. & R. Culvert Company, Chicago, booth 184. 
Lufkin Rule Company, Saginaw, Mich., booth 121. 
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Ogle Construction Co., Chicago, booth 29. 

Okonite Company, Passaic, N. J., booth 16. 

Otto Gas Engine Works, Chicago, booth 185. 

Oxweld Railroad Service Co., New York, booths 10 and 11. 
Page Steel & Wire Co., Bridgeport, Conn., booth 84 
Patterson, W. W. Co., Pittsburgh, Pa., booth 145. 

P. & M. Company, Chicago, booths 122 and 123. 
Pittsburgh-Des Moines Steel Co., Pittsburgh, Pa., booth 40. 
Pocket List of Railroad Officials, New York, booth 26. 
Portland Cement Association, Chicago, booth 117. 

Positive Rail Anchor Co., Marion, Ind., booths 178, 179 and 180. 
Pyrene Mfg. Company, Chicago, booth 186. 

Q. & C. Company, New York, booths 120 and 139. 

Rail Joint Company, New York, booths 79 and 80. 

Railroad Accessories Corp., New York, booth 13. 

Railroad Supply Co., Chicago, booths 104 and 105. 

Railway Purchases & Stores, Chicago, booth 159. 

Railway Review, Chicago, booth 44. 

Ramapo-Ajax Corp., Hillburn, N. Y., booth 109% and 110. 
Rawls Machine & Mfg. Co., Chicago, booths 161, 162 and 162! 
Raymond Concrete Pile Co., New York, booth 188. 

Reade Mfg. Co., Jersey City, N. J., booth 228. 

Regan Safety Devices Co., Inc., New York, booth 144. 
Reliance Mfg. Co., Massillon, Ohio, booth 224. 
Richards-Wilcox Co., Aurora, IIll., booths 170, 170%4 and 171. 
Roberts, Geo. J. Co., Dayton, Ohio, booth 160%. 

Roberts & Schaefer Co., Chicago, booth 14. 

Sellers Mfg. Co., Chicago, booth 124. 
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The Floor Plan of the Coliseum Showing the Spaces Occupied by Exhibitors 


Lundie Engineering Corp., New York, booth 90. 

Mac Rae’s Blue Book, Chicago, booth 9%. 

Magnetic Signal Company, Los Angeles, Cal., booth 165%. 

Maintenance Equipment Co., Chicago, booths 194 and 195. 

Massey Concrete Products Corp., Chicago, booths 54 and 55. 

McGraw-Hill Company, Inc., New York, booth 185%. 

omer Mfg. Company, Chicago, booths 219%, 220 and 221. 

Mercury Mfg. Co., Chicago, booths 26 and 27. 

Metal & Thermit Corp., New York, booths 4 and 5. 

Midvale Steel & Ordnance Co., Cambria Steel Co., Philadelphia, 
Pa., booths 71%4 and 7. 

Miller Train Control Corp., Danville, Ill., booths 197 and 197%. 

Morden Frog & Crossing Works, Chicago, booths 189 and 216. 

Mudge & Company, Chicago, booths 127, 128, 146 — 147. 

M-V All Weather Train Control Co., Inc., Newark, N . J., booth 
172Y. 

M. W. Supply Company, Philadelphia, Pa., Lge) 101. 

National Boiler Washing Co., Chicago, booth 1 

National Carbon Co., Inc., Cleveland, Ohio, ale 150, 150% 
and 151. 

National Lead Company, New York, booth 114. 

National Lock Washer Co., Newark, N. J., booth 192. 

National Malleable Castings Co., Cleveland, Ohio, booth 102. 

National Vulcanized Fibre Co., nig ng Pa., booth 126. 

Nichols, Geo. P. & Bros., Chicago, booth 1 

Northwestern Motor Company, Eau Claire, Wis., booths 196 
and 196%. 


Sherwin-Williams Co., Cleveland, “aoa booth 15. 

Signal Accessories Corp., Utica, N. Y., booth 113. 

Simmons-Boardman Publishing Co., New York, booth 46. 

Snow, T. W. Construction Co., Chicago, booths 107% and 108. 

Southern Signal Company, Inc., Louisville, Ky., booth 6. 

Templeton, Kenly & Co., Ltd., Chicago, booth 32 

Thompson Bros. Company, Chicago, booth 172. 

Torchweld Equipment Company, Chicago, booth 156. 

Track Specialties Company, New York, booth 29. 

Train Control Appliances Co., El Paso, Tex., booth 161%. 

Union — & Signal Company, Swissvale, Pa., booths 66 
an : 

U.S. Wind Engine & Pump Co., Batavia, IIl., booths 111 and 112. 

Verona Tool Works, Pittsburgh, Pa., booths 129 and 148. 

Volkhardt Company, Inc., Staten Island, N. Y., booth 160. 

Wailes-Dove-Hermiston Corp., Cleveland, Ohio, booth 149. 

Warren Tool & Forge Co., Warren, Ohio, booths 222 and 223. 

Waterbury Battery Co., New York, booth 38 

West Disinfecting Co., New York, booth 171%. 

Western Electric Company, Inc., Chicago, booths 58 and 59. 

Ween: eee & Mfg. Co., East Pittsburgh, Pa., booths 

an ; 

Wharton, Wm., Jr., & Co., Inc., Easton, Pa., booths 52% and 53. 

Wood Shovel & Tool Co., Piqua, Ohio, booths 158%. 

Woolery Machine Co., Minneapolis, Minn., booth 205. 

Wright Mfg. Co., Lisbon, Ohio, booth 192%. 

Wyoming Shovel Works, Wyoming, Pa., booth 103. 




















Descriptions of New Devices and Improvements 
in Old Ones, Records of Economies Secured 























and Savings of Labor Obtained 
in Actual Service 


Anti-Creepers Proved to be 
Labor Saving Devices 


NE of the most interesting anti-creeper tests on 

record'both from the standpoint of the thorough- 
ness of the test and the results obtained, has been dis- 
closed recently in a report of a test made to determine 
the number of men required to maintain a track equipped 
with anti-creepers as compared with the number required 
to maintain a similar track not so equipped. For this 
purpose a stretch of double track 30 miles in length 
was selected, one track being equipped with Henggi 
rail anti-creepers in sufficient quantity to overcome rail 
creeping and the other track without them. The con- 
ditions promoting the creeping of the rail, such as traf- 
fic, grade, curves, etc., were practically equalized over 
both tracks. so that comparison could be made with 
definite results. 

Preliminary to the test the sub-grade of both tracks 
was carefully prepared, with standard shoulders and al! 
cuts thoroughly drained. Both tracks were raised on seven 
inches of new stone ballast, laid with new 100-Ib. rail 
and tie plated out of ‘face and all the ties were re- 
spaced and renewed wherever needed. On the track to 
be equipped, six anti-creepers were applied on each rail, 
two opposite the joints and two at each quarter point. 
The officers in charge of this test personally inspected 
both tracks after all work was completed and found 
them up to the standard in every respect, whereupon 
the test was begun, the section men having been in- 
structed to keep very careful record of the mainte- 
nance done on each track. 

At the end of a year it was found that rail on the 
track not equipped with anti-creepers had moved sev- 
eral inches, that joint ties had been dragged out of place 
and expansion opened up, producing poor riding track. 
To correct this condition it was necessary to respace 
all the joint ties, drive back the rail and resurface and 
reline the entire track, a work which required 26,400 
hours of labor. 

Where the track was securely anchored it was found 
that the rail had not crept, that the joint ties were in 
their proper positions and the line and surface in good 
condition and that no labor was necessary to perform 
the corrective work required on the unanchored track. 
The rail anti-creepers thus saved 26,400 hours of labor 
on this thirty mile stretch in one year entirely aside from 
the saving arising from the lessening of damage to rail, 





fastenings and equipment caused by wide expansion 
and uneven line and surface where the rail was permitted 
to creep. 

As a result of the test the entire track was securely 
anchored and the practice inaugurated of anchoring all 
double track and whatever single track showed a ten- 
dency to creep. 


Recent Records on Weed Killing 
Direct Interest to Chemical Methods 


N the field of weed killing on railroads, a phase of 

work that will necessarily receive considerable atten- 
tion this year owing to the expected scarcity of labor, a 
new performance record and other data have recently 
been disclosed which direct interest to the possibilities 
in the use of chemical in this class of work. Interesting 
information along this line has been collected recently 
on the Midland Valley between Muskogee, Okla., and 





Spraying Herbicide on the New York Central 


Pawhuska, where 103 miles of track were treated with 
chemical in a single day of 13% hours, during which 1% 
hours was consumed in stops for lunch, reloading and 
side tracking for regular traffic. 

This work, which it is estimated would have required 
at least 2,000 man days to weed by hand, was done ac- 
cording to the “Herbicide” process of weed killing, 
whereby a compound depending largely on the weed 
killing power of arsenic is applied by the spray method 
flevised by the Reade Manufacturing Company, Jersey 
City, N. J. The condition of the track subjected to the 
treatment in this instance, as well as the results obtained, 
are indicated in the accompanying illustrations, the first 
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photograph having been taken the day before the chemi- 
cals were applied and the second 62 days later, during 
which interval no weed removing work was done on the 
track to supplement the chemical treatment. 

The ability to make the unusually long run in the short 
time given without wasting the chemical is attributed to 
recent improvements effected in the distributing system 
used. This system in its present form is shown in one 
of the illustrations, while in operation on the New York 
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A Stretch of the Track on the Midland Valley on the Day 
Before Treatment 


Central near Canastota, N. Y., where a third rail was en- 
countered. Briefly, it consists of a system of fixed and 
of movable distributing pipes, numbering seven in all, 
each of which has independent valves all located wheré 
they can be operated conveniently and instantly from 
one point, the method of distribution permitting the op- 
erator instantly to adapt the distribution of the chemical 
to the conditions met, shutting off all valves but one 
where only one is needed, and spraying only along the 
shoulders where no vegetation is encountered in the track. 

The record made in the instance cited is reported by 
the manufacturers to have been the best record thus far 
obtained. Compared with this, however, are other in- 
teresting records recently reported as having been made 
on other roads; a maximum of 72 miles per day for main 
line single tracks having been accomplished on the IIli- 
nois Central, for instance, with an average of approxi- 
mately 60 miles per day, and a maximum of 76 miles in 





one day for the New York Central, with an average of 
65 miles per day, the later average representing work 
done on a single track branch line, double track main line 


and four track main line. These figures, together with 
others, have led the distributors to rate the performance 
of the process at an average of 60 miles per day. Taking 
the figure of 21 man days per season as the average re- 
quirement of man labor per mile of track for weeding, 
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this gives a saving of 1,260 man days for each day the 
equipment is in use. 

Supplementing this information, the further records 
have been furnished that on one of the eastern railroads 
a saving was effected of $119 per mile on rock ballast 
track and $57 per mile on cinder ballast track, while on 
a second road, the New Haven, the saving in the first 
cost of application over hand weeding was placed at $65 
per mile, as against an estimate of $127 for hand weed- 
ing where the weeds were heavy and the growth uniform 
over the entire 16 ft. width of roadbed. Also on the 
Chicago, North Shore & Milwaukee, where weed killing 
by chemicals has been in practice for several years, it is 
reported that this form of treatment costs about 25 per 
cent as much as hand weeding and is valued particularly 
for the extent to which it relieves track men for other 
work. 


Keeping Switches Open in Winter 


NE OF the troubles with which a large number 

of the railroads have to contend is that of keeping 
switches in yards and terminals open during the time 
when snow and sleet are falling. In busy localities this 
requires a constant force of men during these periods. 
Even under ordinary circumstances the cost of this 
work is by no means inconsiderable and during times 
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A Phantom View of a Heater Unit 


of labor shortage it not only becomes more expensive, 
but it becomes a serious problem since Jabor is not 
always available. This condition has led to the de- 
velopment of various types of snow melting devices, 
some automatic, and some manually controlled or op- 
erated. 

The electric snow melter falls more nearly in the first 
class, since after the device is installed it is only necess- 
ary to turn on the current, after which the installation 
continues to function until the snow fall has stopped. 
In this respect these devices become large labor savers. 
On one af the eastern railroads where electric snow 
melters are in regular use, the work of 25 to 35 men 
has been eliminated. Some of the results obtained by 
electric snow melters appe:red on page 189 of the May, 
1920, issue of the Railway Maintenance Engineer. 

Important changes have been made in the design of 
the unit since that time, the new device being more 
efficient. Formerly heat was obtained by means of re- 
sistance coils wound on porcelain tubes supported by 
asbestos blocks and surrounded by an asbestos gasket 
which was copper covered. This left a large air space 
around the heating elements. In the new type this 
air space has been eliminated, the construction simpli- 
fied and greater effectiveness secured. The heaters 
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measure 18 in. long, 6% in. wide, and 2 in. thick and are 
enclosed in a seamless, drawn brass container. The 
wiring is connected to two spark plug type terminals. 
The heating units are coiled resistance wire laid in small 
channels cut in one of two halves of a soap stone block 
made of a size to fit the container with only 1-32 in. 
clearance. When assembled, current is turned on the 
units and they are kept under working temperature 
until all possible moisture contained in the unit is driven 
off through two small holes drilled in the case, after 
which the case is hermetically sealed. 

Each unit consumes one kilowatt of electricity per 
hour and operates on either alternating or direct cur- 
rent. They are made in two voltage sizes, namely 47 
and 55 v. in order that varied combinations can he 
made for different classes of input current. Fourteen 
heaters are installed in one 15 ft. to 16 ft. turnout. A 
temperature of 600 deg. F. is maintained and this is 
obtained in 45 min. The heaters remain hot for about 
6 hours after the current is turned off, thus keeping 
open the natural drainage in the ballast as well as 
thoroughly drying out the switchpoint and preventing 
the accumulation of ice due to the after freezing of the 
melted snow. 


Use Steam for Weed Killing Purposes 


N an effort to reduce the expense of hand labor and to 

secure greater speed in weed killing operations, several 
roads have used steam for this purpose during the past 
year. The records of the Dean-Williams Weed Des- 
troyer Company, under whose patents the work has been 
done, show that about 6,000 miles of track were so 
treated during 1922 on the Central of Georgia; the Mis- 
souri Pacific; the Chicago, Rock Island & Pacific; the 





The Dean-Williams Weed Destroyer in Operating Position 


Chesapeake & Ohio; the Seaboard Air Line; the Atlantic 
Coast Line; the Atchison, Topeka & Santa Fe, and the 
Northern Pacific. 

These treatments were made by means of the Dean- 
Williams type of weed destroyer, which consists of a 
system of pipes arranged on a flat car and used in con- 
nection with either a saturated or superheater locomotive, 
the steam being applied direct to the vegetation at a tem- 
perature ranging from 500 to 650 deg. F. 

The experience with these machines, it is said, has 
indicated that the best results are usually obtained by 
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giving a track two treatments a season, one in the early 
spring and the other about midsummer, except in cases 
where Johnson grass and other vegetation are excep- 
tionally heavy, where three treatments are often required 
to keep the track clean. The manufacturers report an 
average saving of from $50 to $75 per mile per year 
over hand methods, a figure which is based on an average 
cost of $143.85 per mile for one weeding per season by 
hand, figuring 58 man-days per mile of weeding at an 
average wage of $2.48 per day of eight hours. 


The Mudge Company Launches Two 
New Developments in Motor Cars 


N a new “all-service” section and extra gang car and 

a combination push car and motor car trailer, Mudge 
and Company, Chicago, has introduced two forms of 
equipment for use in railway service which are chiefly 
of interest by reason of the effort they represent to utilize 
all of the improvements which have been developed in 
such equipment without at the same time introducing 





The New Mudge “All-Service” Section or Extra Gang Car 


complications which tend to limit the scope of use or 
increase the cost of operation. Of the two forms of 
equipment developed, this effort is best illustrated in 
the new “all-service” section and extra gang car. 

As the name implies this is a car built for general 
purpose and as such bears a close resemblance in appear- 
ance to the car heretofore furnished by the company 
for this use. In the interests of simplicity and increased 
adaptability, however, the machine is a considerable 
modification from the former car. As a result, the car, 
while more than fully meeting ordinary demands for 
strength, is said to be adapted particularly to economical 
operation by inexperienced men and ready handling by a 
small gang as well as a large one. The car has a seating 
capacity for 10 men. It is equipped with a new model, two 
cycle, water cooled, free running car unit which is rated 
at eight h. p. but capable of developing 25 per cent above 
this rating. This unit embodies a number of mechanical 
requirements, prominent among which is the use of a 
cast aluminum cooling hopper, weighting less than 15 Ib. 
Other features of the engine comprise interchangeability 
of all parts, the extensive use of roller bearings and a 
simplified form of throttle valve. 

The complete car weighs less than 1,000 Ib. and is 
balanced so that one man can lift it. As to its pulling 
€apacity, the company furnishes the record of an instance 
in which the motor car, loaded with six men and with 
8,000 Ib. on a 600-Ib. trailer car, was operated success- 
fully over a 2.5 per cent grade, representing a pulling 
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The Mudge Push Car, and Motor Car, Trailer, With De- 
tachable Safety Seat and Safety Railing 


power in excess of 10,000 Ib. As the name implies, the 
car is adapted to light section gang work or bridge or 
extra gang duty, thus providing interchangeability 
among gangs, where desirable. 

The principal features of the new combination push 
car and motor car trailer lie in the use of roller bearings, 
a brake, a detachable seat and safety railing, and a 
coupler. These features have their justification in the 
greatly increased capacity of the equipment resulting 
from the reduced friction and increased safety afforded 
by the brake, coupler seat and railing over cars which 
have none of these features, also the increased adapta- 
bility of the push car for trailer service. This car thus 
equipped, will seat 20 men and has a capacity of 10,000 
Ib. It weighs complete 750 Ib., the seat and safety railing 
complete weighing 135 Ib. 


Cleaning Ballast at the Rate of 
One Yard per Man per Hour 


HEN the Power Ballast Screen, an accessory of the 
Maintenance Equipment Company, was introduced 

about three years ago considerable interest was aroused 
in view of the possibilities this machine appeared to offer 
in reducing the high cost of cleaning rock ballast by the 





Cleaning Ballast on the Santa Fe Near St. Johns, Kan. 


usual hand methods or by other methods which had been 
devised for the purpose. Since that time considerable 
information has become available as to the results it has 
been possible to accomplish with them, as well as the 
manner in which they should be used. 
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The results have been variable owing to the different | 
conditions under which the machines have been used, as 
well as the variable character of the ballast screened. The 
experience of the distributor, however, has led it to rate 
the present performance of the machines, which have been 
improved in a number of details since the first machines 
were introduced, at one yard of ballast per man per hour, 
this figure being based upon performance records on sec- 
tions of track running from 18 to 60 yd. of ballast per 
100-lin. ft. of track and including the cleaning of ballast 
between the ties, as well as that on the shoulders. With 
a crew of 18 men on a section of track averaging about 
30 yd. of ballast per 100-ft., the machine will thus clean 
from 500 to 600 ft. of track per 10-hour day, a figure 
which is reported to have been accomplished in a number 
of instances. 

As improved, the ballast screen consists of a revolving 
screen, a feeder trough, a cleaned ballast distributor and 
a dirt conveyor, all arranged on a structural steel frame 
with a gasoline power unit and mounted on wheels for 
traveling on the railroad track. The ballast screen is 
33-in. in diameter and 44-in. long and is supported at an 





A View of Same Track After Screening Showing the Quantity 
of Dirt Removed from the Old ‘Ballast 


angle of about 22 deg. with the horizontal, in which posi- 
tion it is revolved at the rate of about 44 revolutions per 
minute. As shown by the illustration, the ballast is fed 
into the upper end of this screen by means of an endless 
conveyor upon which the ballast is shoveled as. it passes 
through a 13-ft. trough, carried parallel to the track and 
sufficiently low to afford easy access to the shovelers. 
The dirt which passes through the screen is then carried 
to one side of the track by an endless belt, where it is 
deposited well outside of the shoulder. The cleaned 
ballast is discharged into a trough situated directly in 
front of the revolving screen and is thereby redeposited 
upon the track, this trough being pivoted to permit it to 
be swung into different positions and having a hinged 
extension at one end to permit the ballast to be discharged 
on the shoulders. When it is desired to discharge the 
ballast in the center of the track this extension is merely 
raised into a vertical position. In the improved form of 
the machine, the revolving screen is covered to keep down 
the dust and a dust cleaner has been added to clean all 
air prior to its'admission into the 10-h.p. four cylinder 
gasoline engine, which operates the revolving screen and 
conveyors and also furnishes power to propel the machine 
along the track. The screen may be removed from the 
track by improvising a runway upon which the machine 
is carried by means of a set of wheels set at right angles 
with the track. 

Experience has shown that the best results are ob- 
tained by using a crew of 18 men, consisting of 12 men 
employed to shovel the ballast into the feeding trough, 
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one man to dispose of the cleaned ballast, one man to 
relieve the preceding man and to distribute the dirt dis- 
charged, two flagmen, one operator and one foreman. 
As previously intimated, the machine affords a means 
of cleaning the ballast between the rails and ties, as well 
as upon the shoulder, the usual practice being to excavate 
to the bottom of the ties throughout the length of the tie 
and four-inches below the tie on the shoulder. 

As improved, the machine is 25-ft. long over-all and 
weighs about 3,000 lb. Four of the machines are in 
service at the present time on the Santa Fe and several 
others are either in regular service or under test on a 
number of other roads. 


Twelve-Tool Tamper Unit 
Reduces Labor Costs 


HE USE of a larger, yet portable, unit in tie 
5 tamper compressors capable of working 12 tools has 
lately been inaugurated on the Lehigh Valley to reduce 
labor costs. The results so obtained have been satisfactory 
and at the present time 12 installations have been made 
and it is expected to increase this number. Tie tamping 





The Skid Unit in Operation. Note Pipe Line Along Center 
Line Between Tracks 


operations are conducted over from 2,000 ft. to 3,000 it. 
of track without moving the compressor, by means of 
pipe lines and daily averages of from 450 to 850 lin. ft. 
of track tamped are obtained regularly. Comparative 


data have been secured in regard to 4-tool units work- 
ing singly, two 4-tool units working in multiple and 12-tool 
units. 
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Two Four-Tool Units Working in Parallel 
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The work which these machines performed was that 
of tamping main line track which had been given a one- 
inch to two-inch lift in stone ballast, surfacing out of face. 
The track was prepared ahead of the machines in the 
same manner for all units, the ballast being cleaned, 
ties renewed where necessary, spikes driven home and 
track raised. The cost of renewals and ballast cleaning 
was not taken into consideration since this cost would 
remain the same no matter what form of tamping was 
used. While the number of men employed on this work 
varied in different localities and under different condi- 
tions a general average is shown as follows: 

NUMBER OF MEN TO OPERATE MACHINES 


One 4-Tool Two 4-Tool 12-Tool 
OneeMers..sivin crectode scene 1 1 1 
RROE ig aie cp hn eked capes 4 8 12 
Relief tampers, jackmen, flag- 
ME, OURS sin cs cieivaciat eons 5 7 
TOR esi eete antes sees 9 14 20 


The cost of tamping varied, naturally, under differ- 
ent conditions, the average cost on a per mile basis, sur- 
facing complete, being as follows: 











One 4-Tool Two 4-Tool 12-Tool 

EMROOE soc vcwb ace bse bavekeekes $662.42 $591.90 $529.74 
BUBRCEIA 8. vies we bse kus Onesie re 127.68 97.12 72.50 
TOUS isciciivivcats eeaeur ee $790.10 $689.02 $602.24 


The individual reports of several different units are 
interesting in that they show’ in more detail some of 
the items of performance. The figures given here cover 
one 4-tool unit, two 4-tool units working in parallel and 
one 12-tool unit working at different locations on two 
successive months. 


COMPARATIVE PERFORMANCE DATA . 
12-Tool 





12-Tool 

4-Tool Two 4-Tool Aug., 1922 Sept., 1922 
FL OUTS “OPeLAtEd ieee ip cas wens 195 167 174.5 200 
SAGUES SAIC! 5 ink a's Wide aiese vas 49 17 4 45 
No. of ft. of track tamped.. 6067 7590 16561 20398 
Daily average tamped 243 334 63 816 
Gasoline consumption 485 538 4 55 
Labor cost, . t0tal. .:oscniia seen $738.57 $810.25 $1677.20 $1719.90 
Material ‘cost, ‘total: 0.05.36 heavens 134.15 139.50 151.44 167.6 
Cost per MMe bee icitahesetina oe 759.00 661.00 583.00 489.00 
Cost Gbt 88s iiss baw cusge sa eee $0.1438 $0.1251 $0.1104 $0.0925 
Gas consumption per mile...... 422 369 15 143 


The type of compressor used for the 12-tool work is 
shown in the illustration and was mounted on skids. 
Future compressors will probably be mounted on wheels. 
The skid unit is equipped with a lifting bail in order 
that it may be picked up quickly and easily by a locomo- 
tive crane, loaded on a work train, transported and set 
off again at the next point where it is desired to use it. 
In a few cases it has been found inconvenient to use a 
crane at the time required and when a crane is not avail- 
able at the time needed it will be possible with the wheel 
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Twelve-Tool Tie Tamper Gang at Work Near Manville, N. J. 


type to move the unit on its own wheels over the track 
to the next set-up. 

The compressor unit consists of two cylinders each of 
9-in. bore by 8-in. stroke, delivering 250 cu. ft. of free 
air per minute at 450 r.p.m. It is driven by a four- 
cylinder, four-cycle internal combustion motor with a 
bore and stroke of 434 in. by 634 in., rated at 40 hp. at 
980 r.p.m. Ignition is by a high tension magneto. Regula- 
tion is controlled by an automatic speed device on the 
motor and by an automatic air inlet unloader on the 





The 12-Tool Compressor Unit as Mounted on Flanged Wheels 


compressor. A cone clutch controlled by a crank out- 
side of the frame, delivers power from the motor to the 
transmission shaft which carries a crome vanadium steel 
pinion engaging with a steel gear pressed on the crank 
shaft of the compressor. The entire unit is entirely en- 
closed by a light steel housing with removable doors 
which, when removed, open up both sides of the unit 
from the radiator at one end to the rear of the com- 
pressor at the other. 

In track work the air is supplied to a 2-in. pipe line 
which is laid alongside the track and is equipped with 
T-joints and plugs, forming outlets into which the air 
hose lines may be tapped at any point along the track. 
A customary procedure is to start at one extreme from 
the unit, work towards the compressor and on beyond 
to the other extreme covering a length of track varying 
from 2,000 to 3,000 ft. or over. When moving from one 
set up to the next, the pipe is frequently dragged along 
the necessary distance without uncoupling the different 
sections; in other cases it is broken into lengths of from 


200 to 300 ft. and handled by motor cars and push cars. 

The 12-tool units, which are manufactured by the 
Ingersoll-Rand Company, New York, were installed: by 
and the method of their use worked out under the direc- 
tion and supervision of G. L. Moore, engineer maintenance 
of way of the Lehigh Valley, to whom we are indebted for 
this information. 


Motor Car with Attachment 
Cuts Weeds and Dresses Track 


HE Woolery Machine Company, Minneapolis, Minn., 

has recently developed a modification of its 10 hp. 
and 15 hp. twin cylinder section car for use in connec- 
tion with a device which has recently been developed 
for cutting weeds and dressing track. The device con- 
sists essentially of a structural steel A frame pivotally 
connected to the side of the car and supporting a disc 
and a form of plowshare, the disc serving to cut a grass 
line along the toe of the ballast shoulder and the plow- 
share following behind and cutting the vegetation be- 
tween the grass line and the tie. Connection with the 


i 





Dressing Track with a Gannon Weed Cutter, the Car Having 
One Cutter on Each Side 


motor car is effected by means of adjustable pins set in 
a steel shape having a series of holes to permit the frame 
to be raised or lowered to conform with the ballast. The 
A frame is also connected to steel shapes which also 
contain a series of holes to permit the plow to be ex- 
tended for cutting different widths of grass line. The 


end of the plow is raised or lowered and while in opera- 
tion is held in position by means of a cable running over 
a hand-operated windlass mounted on a vertical shaft 
attached to the side of the car. These plows are made 
right and left hand for use, respectively, on the right 
and left hand side of the car. 

The device is called the Gannon weed cutter and track 
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dresser and is manufactured by the Gannon Weed Cut- 
ter and Track Dresser Company, Farmington, Minn. On 
a railroad track free from rock and rubbish, with the 
shoulder in fair shape, a gang of six men equipped with 
this device, it is reported, can cut weeds from 3% to 4% 
ft. from the ends of the ties on both sides of the track 





A Rear View of the New Woolery Car and Track Dresser 


at the rate of 14 to 2 miles per hour, or 15 to 20 miles 
a day. 

In order to handle this machine effectively, the Woolery 
section car has been modified for this use. The promi- 
drive wheels; the provision of larger axles to withstand 
nent features are a smaller pulley on the engine and a 
larger one on the countershaft for making the required 
reduction, as well as a reduction in the sprocket and the 
the additional strain and the converting of four wheels 
of the car into drivers to obtain the maximum traction. 
In this form, the car is reported to be particularly adapted 
to the operation of this equipment. 


A New Rail Anti-Creeper 


MONG the most recent developments in appliances 
designed to reduce the amount of labor required 
in track maintenance is a rail anti-creeper which is being 
introduced by the Verona Tool Works, Pittsburgh, Pa. 





A View Showing the Verona. Rail Anti-Creeper in Position 


This device is a two-piece article which depends upon the 
binding force of a wedge for its utility, this wedge being 
driven vertically into the receiving end of a yoke which 
fits over the base of the rail. This yoke is made of heavy 
forged steel of 0.60 per cent carbon and is 5-in. wide 
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by 134-in. in depth. The key or wedge, ia turn, is 
¥e-in. by 1%4-in. in area and is made of 0.70 per cent 
carbon steel heat treated. The weight of the anchor 
complete will vary slightly with different rail secticns, 
but averages from 4%4 to 434 lb. complete. The illus- 
tration shows the details of the anti-creeper and its 
method of application. 

Among the points advanced in supportvof this article 
are the following: In the first place, the anti-creeper 
is said to be applied easily, requiring simply the slipping 
of the yoke under the rail, the dropping of the key into 
position-from the top and driving home with a hand 
hammer. No work is required in the ballast except to 
provide a bearing surface for the yoke itself. The 
yoke is said to be capable of withstanding a creeping 
strain of from 10,000 to 15,000 Ib. without slipping, 
owing to the strength of the parts, the resistance set up 
by the key against loosening and the large bearing sur- 
face in contact with the tie, which also protects the tie 
from damage. The heavy construction is also mentioned 
as a protection against loss of effectiveness by rusting, 
and the vertical position of the key, aside from simpli- 
fying the application of the article, protects the anti- 
creeper from loosening by reason of any slacking back- 
ward of the rail. As will be seen in the photograph, 
the resistance offered by the key against loosening is 
assisted by a series of notches provided on the back side, 
which have no effect on the driving of the wedge, but 
tend to increase the frictional resistance against any 
upward movement, once the key is in place. 


Testing the Man Power of Jacks 


URING the prevailing shortage of labor, it naturally 
becomes the personal obligation of every individual 
affiliated with railroad management or operation to 
make all possible savings in man power. This not only 
applies to the introduction of new equipment designed 
to accomplish this end, but affects also the relative effi- 
ciency of appliances and methods already in common use. 
The importance of this study is demonstrated by the fol- 
lowing analysis of the track jack, which shows how small 
is the cost of the jack as compared with the savings which 
may be affected with the use of a jack requiring the 
minimum of man power. 

Let us assume that a section man is being paid 45 
cents an hour, or $3.60 for an eight-hour day, which 
does not include the overhead. Let us further assume 
that a track jack costing approximately $10 has a con- 
servative life of at least five years and bears a cost of 
$2 per year without considering the interest on the invest- 
ment. If then, this track jack is used 200 days of the 
year, its cost is approximately one cent per day. This 
cost, of course, is significant as compared with the amount 
to be gained or lost, depending upon whether the jack 
requires the services of one man or of two. 

This naturally places extreme importance on the op- 
erating efficiency of the jack and lends interest to the 
measures adopted by Templeton, Kenly & Co., Ltd., Chi- 
cago, to demonstrate the high mechanical efficiency of the 
Simplex jack, namely, a testing machine which meas- 
ures accurately the force which must be applied to the 
jack lever to lift any given load, or, in other words, the 
man power of a jack. 

As seen in the drawing, this device is so simple as to 
require no explanation. With a given load applied to the 
tap of the jack, it is readily possible to determine how 
much weight must be applied to the end of the jack lever 
in order to lift the load. Care must be taken, of course, 
to insure that the weight on the lever is always applied 
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at the same distance from the center of the fulcrum and 
this has been fixed for convenience at 66 in. 

Determination of the lifting capacity of a lever jack 
is founded upon the oldest basic principle of mechanics 
in that the length of a lever bar divided by the fulcrum 
centers, multiplied by the weight of the operator—omit- 
ting the element of friction—produces the lifting or man 
power of a track jack. 

It is clear from this, therefore, that the man power of 
a track jack is dependent solely on the shortness of the 
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the ratio of the weight applied to the lever arm to operate 
the jack. For instance, since the tests show that the 
Simplex trunnion type jack can be operated by the weight 
of an average man, whereas the jack of another type 
may require the weight of 114 men, it is clear that under 
many. conditions the second jack would require the serv- 
ices of two men, whereas the first one could be operated 
by one. 

In connection with this greater economy in man power 
it would naturally be inferred that the jack with the 
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A Machine for Testing the Man Power of Jacks 


fulcrum centers and in the Simplex track jacks, owing to 
the fact that their fulcrums or pivots are trunnions and 
are an integral portion of the steel lever socket, it has 
been possible to obtain exceedingly short fulcrum centers. 

By reference to the drawing of the lever socket it 
will be seen that the pawl seats are actually within the 
diameter of the trunnions. This makes possible trun- 
nion centers that are shorter than it is possible to obtain 
on any type of track jack in which a pin serves as the 
fulcrum or pivot. Thus in the No. 101 jack, these centers 
are 11/16-in. and 5-in. distant from the center and when 
a lining bar weighing 25 Ib. and 66 in. in length is used, 
it requires 23 Ib. to lift 2,000 lb. 

A great many tests for the purpose of comparing the 
Simplex jack with those of other manufacturers have 
































Section AA 


Lever Socket of the Simplex Jack 


been made in the works of Templeton, Kenly & Co., Ltd., 
and are said in all cases to have shown a marked ad- 
vantage for the Simplex jack. 

Recognizing that reports of a test made in a manu- 
facturer’s plant would not be given as much weight as 
one made by entirely disinterested persons, the officers of 
Templeton, Kenly & Co., Ltd., have placed their testing 
machines at the disposal of the railroads and several 
of them are now in railroad laboratories for the purpose 
of conducting independent tests. One fact pointed out 
in connection with the results obtained from these tests 
is that the economies resulting from the use of a jack of 
increased efficiency may average considerably more than 


greater mechanical ratio would be slower of operation. 
On the contrary, repeated tests made by this manufac- 
turer show that this is not the case, the greater ease of 
operation making for greater speed. 


Caterpillar Treads Reduce Labor 
Cost in Steam Shovel Operation 


y the Railway Maintenance Engineer for May, 1922, 
there was published a description of a form of cater- 
pillar traction which has been developed by the Bucy- 
rus Company of Milwaukee, Wis., for its railroad type 
steam shovels. The mounting was shown to consist 
essentially of two forward caterpillars, each extending 
some distance out from the side of the machine, together 
with a rear caterpillar unit located directly below the 
boiler and having a smaller spread between the treads. 

Since that time the Bucyrus Company has made a 
number of installations of this type of mounting on 
various kinds of work which have served to emphasize 
the. value of a number of features enumerated in the 
article. The most prominent of these features, that of 
eliminating much of the labor ordinarily required in op- 
erating steam shovels, is brought out in the illustrations 
taken during the building of the Castleton cutoff on the 
New York Central near Albany. These pictures show 
the complete-absence on the work of track sections and 
all pit crews. 

Another advantage which the manufacturers claim 
has been emphasized on this and other work in which 
the caterpillar mountings have been employed is the 
ability of the shovel to keep’ within the most effective 
digging distance of the bank, as distinguished from the 
usual condition which forces the shovel operator to 
dig at a constantly increasing distance from the shovel 
with the attendant loss of efficiency in digging and 
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greater strain upon the machinery, until the distance 
necessitates releasing the jacks under the shovel, swing- 
ing a section of the track into a new position and again 
resetting the jacks, an operation which usually required 
from 10 to 20 minutes, and sometimes more. The cater- 
pillars, of course, allow the machine to move up to the 
bank even while the boom is swinging back from the 
car. 

Another feature which has been emphasized on this 
work is the elimination of the severe vibration regularly 





The Bucyrus Caterpillar Mounted Shovel in the Castleton 
Cutoff 


encountered in operating a railway track shovel, a con- 
dition which is extremely fatiguing to the operator. 
Experience with these mountings has necessitated a 
special design of caterpillar for ground ordinarily en- 
countered in construction work over the usual mounting 
which finds its most ideal condition on firm ground, 
such as is found in rock quarries, in iron mines and in 
mountain sections. 

The report is made that the saving over shovels mounted 
on trucks working on the same job under similar con- 
ditions amounted to about $25 per shift on a basis of 





The Work Was Performed Without Track Sections or Pit 
Gangs 


340 shifts per year, the figures representing a saving of 
three shift men at $3.25 per day as well as the ties and 
rails and the time and labor in moving back to new cuts. 
Tests have led the manufacturer to estimate an increase 
in capacity afforded of about 10 per cent. As further 
evidence of the satisfaction taken in the new develop- 
ment, the report is made of the recent action taken by 
the Oliver Iron Mining Company in purchasing 16 of 
these mountings after experimenting with one shovel. 
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Recent Developments in Air 
Dump Cars for Railway Work 


N order for 100 air dump cars of special design 

which are now being built for use on the Missabe 
Iron Range, together with recent performance records 
demonstrating the economies obtained from air dump cars 
in ditching work, have operated to arouse interest in 
recent developments which the Western Wheeled Scraper 
Company, Aurora, IIl., has made in its larger cars. The 
cars now being built for use on the Missabe Iron Range 
are the company’s standard 30 yd. air dump cars, greatly 
strengthened by the addition of Z-bar ends, H-beams in 
the bed sills, cast steel bolsters and side frames, etc. One 
of these cars is shown in one of the accompanying illus- 
trations. 

As thus improved, the car weighs 68,000 Ib. and has a 
capacity of 100,000 Ib. when loaded level. As shown in 
the illustration, it is carried on a two-truck all-steel 
girder frame and is equipped with twin vertical cylinders 
on each side to simplify and facilitate dumping, the dump- 
ing and re-righting of the bed being accomplished by 
piston heads which operate directly on the body of the 
car through pivoted bearings, applying the thrust near 
the outer edge. This eliminates loss of power through the 





The New 30 Yd. Western Air Dump Car 


use of cables and sheaths and gives much greater leverage 
to the thrust. The twin cylinders also operate to dis- 
tribute the pressure on the car bottom and equalize the 
strain, preventing distortion of the bed. These cars are 
also equipped with an automatic compression lock 
whereby the bed of the car is both unlocked and dumped 
and supported while in the dumping position, without the 
aid of side chains, thus affording a safety feature of 
merit. cae 

The dump cars are 10 ft. 4 in. in width overall, 8 ft. 8 in. 
high and have a total length from knuckle to knuckle of 
39 ft. 3 in. They will be used on the Missabe range in 
conjunction with steam shovels having 10 yd. dippers. 
While the standard type is usually heavy enough for the 
average railroad work, the new cars are said to offer a 
distinct advantage for many kinds of railroad work which 
are now being encountered. 

Contemporaneously with the development of this car, 
the Western Wheeled Scraper Company has designed a 
set of steel sides and ends for application to its standard 
30 yd. air dump cars which have the effect of increasing 
the capacity of the car to 45 yd. truck level, upon which 
25 per cent more material can be heaped, providing, of 
course, it does not exceed the weight capacity of the 
equipment. 

The Western car as thus equipped is adapted particu- 
lafly for use in carrying coal, cinders and similar bulky 
materials weighing not over a ton to the yard. The sides 
and ends are simply bolted to the car and can be removed 
at a slight expense when it desired to use the car for 
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heavier material. One of the accompanying illustrations 
shows a 30 yd. car equipped with these sides. 

As indicating the advantages afforded by air dump cars 
in maintenance of way work, the Western Wheeled 
Scraper Company has recently published performance 
data obtained on the Illinois Central in which four 20-yd. 
cars were used in a work train operating two ditching 
machines, 

On a typical day, one of these work trains, according to 
the report, handled 560 cu. yd. of earth at a cost of 19% 





Western Air Dump Car Equipped with the Demountable 
Sides for Increasing the Capacity to 45 Yd. 


cents cu. yd., one ditcher working on one ditch and the 
second ditcher on the other. An advantage attributed to 
the cars on this work was in the ability to unload the cars 
in two or three minutes as compared with from 30 to 40 
min. before. The cost per yard in this instance was 
arrived at by taking the figure of 13.1 cents per yd., 
representing the day’s operation of the train as shown by 


the cost sheets, and adding 6.4 cents per yd. for repairs, - 


maintenance and depreciation. 
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The Comparative Cost of Tamping 
Ties by Machine and by Hand 


HE transition of the pneumatic tamping of ties 
from the experimental stage to one characterized 
by its extended use as a definitely established prac- 
tice on numerous roads in the maintaining of high grade 
tracks subject to heavy and high speed traffic, has afforded 
a better opportunity for the compilation of comparative 
data on the cost of tamping ties by this method and by 
hand. The Ingersoll-Rand Company, New York City, 
as a manufacturer of equipment for this purpose, has 
been especially active in gathering such data and has fur- 
nished the accompanying compilation of performance 
records obtained on three different roads, using its four- 
tool or two-tool pneumatic tie tamping machines. The 
data refer to both stone and gravel ballasted tracks. 

As will be seen by the table, the cost data are reduced 
to a basis of the cost per foot of track and the cost per 
tie, consideration having been given to fixed charges as 
well as labor and material. The results show savings by 
machine methods varying from $0.0084 per ft. of track, 
or 8.9 per cent, to $0.043, or 39.1 per cent, this variation 
having resulted from the different conditions under which 
the work was done and the amount of work performed. 
It will be noted that in all cases the pneumatic machines 
were idle a large part of the time, thus increasing the unit 
cost, the variation in idle time ranging from one-third 
of the period of operation to one-half. 

The results in the first case, listed under road A, are 
those obtained in a test on the Delaware, Lackawanna & 
Western, where a four-tool, tamping outfit was used by a 
surfacing gang of 40 to 50 men in giving a stone ballasted 
track a raise of two to six inches. In this test, four 
tampers and one machine operator worked with the rest 
of the men who jacked up the track, cribbed out and 
cleaned and dressed the ballast, renewed ties, tie plates, 


Comparative Data From Four Roads on the Cost of Tie Tamping by Pneumatic Machines and by Hand Picks 
Cost of Machine Tamping 
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etc., the foreman’s full time being charged to tamping 
only while the machine was being operated. 

On road B, a gang of eight to ten men was employed 
on straight surfacing and tie renewal work, also in stone 
ballast. In this test, the work was timed during a six-day 
run and records were kept on the performance of the 
tamping only, 25 per cent of the compressor operator’s 
time being charged up while the machine was working. 

On road C, the work consisted in making a two-inch 
raise on gravel and sand ballast with a four-tool machine, 
a regular section gang doing all surfacing and renewing 
of ties, while all tamping was done by the machine, one 
man operating the compressor. The foreman’s time was 
prorated against the actual tamping time. 

The test on a road D (not tabulated) of surfacing 
in stone ballast, involved a raise of from two to five 
inches. On this work a regular section gang of six to 
seven men and a foreman were employed, using a two- 
tool machine. One-half of the foreman’s time was 
charged to tamping and the balance to other surfacing 
work and the full time of one laborer was charged to 
operating the machine. 

In all cases care was taken to perform the same opera- 
tions with the machine as by hand so that the costs could 
be accurately compared. 


A Magneto for Tie Tamper Compressors 


REVERSIBLE magneto, which it is believed will 

add substantially to the value of the pneumatic tie 
tamper as a labor saver by reason of the greater service- 
ability afforded the equipment, has been developed re- 
cently by the Ingersoll-Rand Company, New York City, 
for use on its two-tool and four-tool gasoline engine 
driven tie tamper compressors. This magneto replaces 
the battery system heretofore used and is adapted for in- 
stallation on machines already in service, such replace- 
ment requiring only the attaching of a magneto bracket 





A Reversible Magneto Ready for Service on a Four Tool 
Machine, the Gear Cover Removed to Afford Inspection 


and an eccentric. The details are shown in the accom- 
panying illustration where the magneto is shown without 
the gear case. 

The new magneto has been subjected to prolonged tests 
in actual operation and is said to have been found to 
eliminate many of the troubles incident to battery opera- 
tion. It is said to deliver a hot spark for starting, no 
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matter how slow the engine is turned and to give an 
ample spark at all speeds. Being relatively water, snow 
and frost proof, it is said that the magneto can be relied 
upon to work properly regardless of the season, and has 
the further feature of requiring practically*no attention 
save an occasional lubrication with cylinder oil. In start- 
ing the engine equipped with this magneto, the fly wheel 
is rocked back against the compression as with a bat- 
tery system and as the gas in the cylinder is exploded 
the engine instantly starts off in the opposite direction 
from which the fly wheel is turned. 


The Jordan Spreader Improved 


URING the past year the O. F. Jordan Company, 
East Chicago, Indiana, has improved the Jordan 
spreader in a way that is designed to make the machine 
capable of performing additional functions, including new 
winter uses. Heretofore, when ditching was required, it 
was necessary to remove the standard spreader wings and 
apply ditching attachments, at a considerable expenditure 





The Jordan Spreader Clearing Track Near Cadillac, Mich., 
Where 8 to 10 in. of Ice Was Encountered 


of time and labor. Also, as previously constructed, the 
ditching attachments could be used only for ditching work, 
and when it was again desired to spread material it was 
necessary to re-apply the regular spreader wings after 
removing the ditching wings. With the new type of 
composite spreader and ditcher, the wings can readily be 
changed for spreading or ditching with approximately a 
half hour’s labor of two or three men. It is not neces- 
sary to return the machine to a point where the wings 
can be handled with a crane, as was formerly required, 
the change being made easily at any place, as on any 
side track along the road. As a further improvement, 
the spreader car itself has been considerably strength- 
ened and other changes made, which enables the machine 
to cut a smoother ditch than heretofore. 

An ice-cutting attachment has also been developed that 
is said to enable the Jordan spreader, when used in snow 
and ice work, to clear any railroad track of solid ice from 
a depth of 8 in. over the top of the rail to 2%4 in. below 
the rail, and from end to end of ties. This attachment 
has a number of manganese cutting teeth which, as the 
teeth wear out or break and are thus rendered unfit for 
use, can easily be replaced by hand without the aid of 
tools under the most trying conditions of weather. The 
ice-cutting attachment has been so designed that it may 
be attached to any one of the older types of cars. 

¢ This new attachment was successfully employed during 
Michigan’s worst storm in 1922 in breaking a blockade 
on the Pennsylvania lines around Cadillac, Mich., which 
had made the tracks impassable for ten days. In response 
to an emergency call a spreader car was specially rigged 
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up with ice-cutting attachments, a special train provided 
and the machine rushed north to the site of the trouble, 
where the spreader was employed for several days in 
ripping out the solid ice and moving the snow which ob- 
structed the traffic. In this work the machine was pushed 





The Jordan Spreader as Improved, Showing the Composite 
Wing for Spreading and Ditching Work 


by two locomotives and held to the track by 25,000 lb. of 
pig iron laid on the deck. Even with this weight the 
spreader at times ran up over the ice, but managed to 
clear the traffic effectively, although the ice was from 8 in. 
to 10 in. thick in places. 


Three Men Rail Layer 
Expedites Rail Laying 


INCE the introduction of the “three men” rail layer 
in railway service, a number of interesting records 
have been made by this equipment in service which dem- 
onstrate its merit as a labor saver. One of the most 
interesting of these records has only recently been dis- 





a 


The Three Men Rail Layer in the Act of Dropping a Rail 
in Place 


closed, covering a performance on a double track line of 
one of the eastern roads. 

This work involved the laying of about 900 new rails, 
for which a rail layer was provided for each of two 
gangs. All traffic was diverted to the westbound track 
and both gangs, each under a foreman, were immediately 
set to work on the free track. Between 8 a. m. and 2 p. m. 
one gang of 78 men with a rail layer had placed 414 rails, 
taking one hour for lunch, and between 7 a. m. and 2:15 
p. m. the other gang had put in 476 rails, after taking 
out 30 minutes for linch. By 4 p. m. the track was 
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fully spiked, full-bolted and equipped with two rail an- 
chors per rail. No previous preparation had been made 
for the rail laying, and one gang found it necessary to 
move all rails forward from 5 to 16 ft., while it is esti- 
mated that the two gangs could probably have laid 200 
more rails during the day if they had been oni the ground. 

In this connection, it is of interest to note the record 
of performance of one of the gangs. This gang com- 
menced throwing out the old rail at 7:45 a. m. and 
commenced putting in new rail at 8 a. m., the record from 
thereon being as follows: 

TIME Rats Lap REMARKS 
8:00 to 9:14....106 On curve, tie plated. 
9:14 to 9:25.... 20 
9:25 to 9:31.... 0 Waiting on adzers. 
9:31 to 10:00.... 40 
10:00 to 10:02.... 0 Waiting on adzers. 
10:02 to 10:09.... 11 
10:09 to 10:12.... 0 Put in insulated joint. 
10:12 to 10:25.... 20 Tangent, no plates. 
10:25 to 11:00.... 55 Tangent, no plates. 


11:00 to 11:15.... 22 Machine slowed down account of adzers. 
11:15 to 11:32.... 30 Curve, tie plates. 

11:32 to 11:34.... 0 Put in insulated joints. 

11:34 to 11:37.... 9 Tangent, no plates. 

11:37 to 12:10.... 37 Curve, tie plates. 

12:10 to 12:12.... 0 Put in insulated joint. 

12:12 to 12:15. 2 Curve, tie plates. 


12:15 to 1:15...Noon 
1:15 to 2:09.... 62 Tangent, no plates. 


This gang was organized as follows: 


2 men hanging joints. 10 men bolters. 

1 man distributing material. 9 men gaging. 

12 men pulling spikes. 12 men full spiking. 

4 men throwing out old rail. 2 men carrying water. 

14 men adzing. 2 men picking up tools. 

6 men on rail layer. 2 men applying anti-creepers. 
2 men putting in bolts. 


At the present time the rail layer is reported to be 
in service on more than a hundred roads, where a num- 
ber of instances have been reported where the machine 
made possible the laying of rail at the rate of two per 
minute. As the illustration shows, the machine is simply 
a form of crab which is so mounted as to travel on rails 
and so designed as to permit two men to pick up rail 
and drop it in position by means of a windlass, a third 
man guiding the rail in place and tripping it at the proper 
time. 


New Developments in Motor Cars 


HE Northwestern Motor Car Company, Eau Claire, 

Wis., has made a number of new developments in its 
line of Casey: Jones motor cars and engines, the most 
prominent of which is a new inspection car which will be 
exhibited for the first time at the National Railway Ap- 
pliances Association’s exhibit at Chicago on March 12-15. 
This car is a center load machine having a seating capacity 
of four men and a load capacity of 500-lb. It is equipped 
with a MarTan vertical type air cooled motor, develop- 
ing five horse-power at 1,500 r.pm. This motor is 
equipped with a governor for controlling the speed of the 
engine automatically, and is carried at one end of the car. 
The car is friction driven and operates equally well in 


either direction at speeds ranging from 5 to 30 miles per ° 


hour. It weighs 425 Ib. complete, is equipped with wheel 
guards and ball-bearings, has handles of half-inch pipe 
extending completely across the ends and is so built and 
balanced that one man can take it off or put it on the 
track. The total length of the car is 5 ft. and its overall 
height 3 ft. 1 in. 

Further developments made by the company include 
addition to its line of Casey Jones motor car engines, 
making the present list consist of 5, 5 to 10, 6 and 6 to 12 
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hp. models. The company has also modified its standard 
section motor car Nc. 520, so that all four models of the 
engine can be applied interchangeably into the same slide 
without requiring a change of the pulley on the drive 





The New Casey Jones Section Car No. 535 


axle or without changing the belt. This feature is claimed 
to have the special advantage of meeting the requirements 
of various railroads for different power units without 
requiring different designs of cars. 


A Self-Locking Type of Nut 


HE almost constant vibration in tracks and else- 
where in railway work has resulted in the need 

for some means of preventing nuts from loosening. 
Numerous methods have been devised to accomplish this 
end. One of the latest is a new type of nut which, be- 
cause of its characteristics, is termed a “self-locking” nut- 
This type of nut is given a special threading which results 
in the deflection of the base of the thread a few thou- 
sandths of an inch as compared with an ordinary nut. In 
all other respects it is the same, having the same number 
of threads per inch as the bolt on which it goes, and an 





A Cross Section Showing the Close Contact of the Thread 
Surfaces 


equal area and strength of a standard thread. These nuts 
are put on with the fingers for several turns, after which 
they are wrenched into final position, this wrenching 
forcing the threads of the nut into close engagement with 
the threads of the bolt by causing a slight change in the 
contour of the bolt threads and thus frictionally lock- 
ing at any place on the bolt. They may be used over and 
over without losing their efficiency if they are reversed 
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each time. Tests made on one-inch, open hearth, oil 
quenched track bolts with a tensile strength of 100,000 
Ibs. and a yield point of 70,000 Ibs. with self-lock nuts 
one-inch thick with eight threads to the inch (the same 
number per inch as the bolt) showed that even when the 
bolt was stressed beyond its elastic limit, the locking effi- 
ciency of the nut was still retained. 

A test installation on one of the Eastern railways gave 
some interesting results. On October 1, 1921, one track 
of a double crossover subjected to heavy traffic was 
equipped with 109 Selflock nuts and heat treated bolts. 
The parallel track was installed with standard equipment. 
On November 1, one month later, the Selflock nuts were 
wrenched up to take up the elongation in the bolts and to 
give a final seating of the crossing parts. After one 
year’s service, the heads of 15 bolts had cracked off, while 
the remaining Selflock nuts on the other bolts were still 
tight and that part of the crossing rigid. On the parallel 
track over 300 bolts had broken at the end of six months, 
and had to be replaced. This new type of nut is manu- 
factured by the Selflock Nut and Bolt Co., East Syra- 
cuse, N. Y. 


A New Design of Oil Engine 
for the Cheaper Grades of Fuel 


HAT the fuel oil engine which is now so popular in 
railway service although introduced only a very 
few years ago is to be no less the object of efforts cal- 
culated to improve it than was its predecessor, the 
gasoline burning, make-and-break ignition engine, is 
suggested by the recent introduction of a new form of 





The Otto Four Cycle Low Compression Oil Engine 


oil engine by the Otto Engine Works, Philadelphia, Pa. 
Similar to other engines of the class, this engine dis- 
penses with battery ignition and is designed to utilize 
the heavier and low priced grades of fuel, the energy 
from which is obtained by a process of slow burning 
under the heat of the cylinder after injection, rather 
than by explosion of vapor under the electric spark as 
in the gasoline engine. 

The distinguishing features of the engine are sev- 
eral. In the first place, the engine operates on the four 
cycle rather than the two cycle principle. A second 
feature lies in the provision made for ignition, reliance 
being placed on a fire pot or ignition chamber rather 
than a hot ball or bulb for this purpose. This fire pot 
consists of a chamber in the cylinder head so designed 
as to leave an opening into the cylinder much smaller 
~in diameter than that of the fire pot itself but large 
enough to admit a projection on the tapered end of the 
piston. Thus instead of admitting the fuel oil and air 
directly into the cylinder it is admitted into this cham- 
ber where the ignition takes place and from which the 
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burned gases are discharged. The end of the piston 
itself is so shaped as to create an air whirl in the com- 
bustion chamber sufficient to effect the thorough mixing 
of the fuel and the air as required for complete and 
shockless combustion. 

The most prominent feature of the new engine lies 
in the use of two fuel injection pumps instead of a 
single pump, one injecting the variable charge of fuel 
required for the power as regulated automatically by a 
governor and the other injecting a fixed quantity of oil 
at every other revolution of the engine. The presence 
of the latter pump is claimed to afford a decided ad- 
vantage in keeping the ignition chamber at a constant 
temperature irrespective of the load on the engine and 
thus allowing considerable variation in the load without 
loss of efficiency through faulty heating. 

Other features lie in the absence of water injection; 
the attaching of the side or valve operating shaft on the 
engine frame to secure rigidity and to facilitate re- 
moving the cylinder head; and the ability of the machine 
to operate on about 170 lb. combustion pressure. 

These machines are made in two sizes, 10 hp. (brake 
test) and 15 hp., respectively, and are adapted to the 
use of crude oil, fuel oil, gas or store oil, heavy distillate 
and kerosene. As indicating the economy of operation, 
the report is furnished that the 10 hp. engine operating 
under a load of 6 hp. for 10 hours per day, required 
only 5% gal. of oil per day or at the rate of three-quar- 
ters of a pint per horsepower per hour. In addition 
to the low cost of operation, these machines are simple 
in design and are adapted to a wide variety of uses. 
Preheating of the ignition chamber is accomplished by 
means of the kerosene torch, about six minutes ordi- 
narily being required to accomplish the heating. The 
stopping of the engine is effected by moving up the lever 
on the fuel pump. . 


A New Device for Back 
Sloping and Ditching Work 


O the collection of equipment commonly used on 
railroads and elsewhere in earth moving work, there 
has recently been added a combination back sloping 
and ditching tool which is said to afford many advan- 





The Tool in Use on Bank Sloping Work 


tages on various kinds of work encountered in main- 
tenance of way and which has already been reported 
to have done the work of ten men on a job on which 
it has been employed. The tool is essentially a combina- 
tion plow and scraper, embodying the principle of the 
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road drag as far as the hitch for pulling is concerned 
and consisting essentially of a steel runner for guiding 
and a cutting blade. This cutting blade is double edged 
with both edges detachable to permit sharpening. The 
front end of the runner, or land side of the tool, is 
also sharpened and so constructed as to cut in a straight 
line when used as the plowshare in cutting side ditches. 
The hitch for pulling purposes is so arranged that either 
a deep or shallow cut can be made. The land side of the 
tool is also fitted at the rear end with hard steel fins 
which carry all the side draft, these fins being made of 
plow steel which quickly polish and scour in contact with 
the earth, thus reducing the draft to a minimum. The 
tool is converted from a ditching machine into a bank 
sloping machine by means of simple adjustments in- 
volving the pulling and replacing of a pin, the lengthen- 








A Close View of the Sloper 


ing out of the braces and the tipping forward or back- 
ward of the blade on the runner. 

The illustrations show how the tool is used in both the 
ditching and back sloping work. As to its performance, 
it is reported that the ditching machine will excavate 
or clean out a ditch 2%4-ft. deep and 5-ft. wide on top 
and is so constructed as not to choke from the ac- 
cumulation of grass, weeds or other rubbish which is en- 
countered. When used in bank sloping the tool is 
adapted not only for cutting down the bank, but for 
throwing the excavated material to one side. The tool 
is called the Western back sloper and ditcher and is a 
product of the Western Wheeled Scraper Company, 
Aurora, IIl. 


A New Design of 
Pneumatic Tie Tamper 


NEW design of pneumatic tie tamper has recently 

been brought out by the Ingersoll-Rand Company, 
New York City, which is said to have several important 
points of superiority over the old form. The new design 
is shown in the accompanying illustration. 

The handle of the new tamper is a one-piece steel 
casting in which the end handle and side handle are com- 
bined. The old design had the side handle bolted to the 
end handle shaft, a construction which caused annoyance 
at times by reason of the tendency of the side handle to 
work loose. The new handle eliminates this source of 
trouble. The handle is now fastened to the barrel by 
means of four bolts in place. of the two formerly used 
which give a much tighter and a more secure joint, the 
four barrel bolts reducing the tension per bolt and almost 
completely eliminating the chance of barrel bolt breakage. 
Furthermore, a heavy fibre gasket is now interposed be- 
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tween the handle and the barrel, which enables an air- 
tight joint to be maintained with less total tension on the 
barrel bolts. 

On the nozzle end of the tool another change has been 
been made. In place of the threaded type of barrel nut 
held in place by a locking spring, the nut on the new con- 
struction is bolted to the barrel. This does away with 
any possibility of the barrel nut working loose in service. 
At the same time the barrel nut is made longer and gives 
greater bearing on the barrel, which tends to keep it in 
line. A buffer of high grade rubber in the barrel nut is 
also inserted to absorb the shocks when the tamper is 





The New Ingersoll-Rand Tamping Tools 


lifted from one position to another when in operation, 
thereby replacing the spring type of buffer. 

The tamping bars furnished with these machines are 
also said to be of a superior construction, the company 
having devoted considerable attention to the development 
of a grade of material better able to reduce bar breakage. 


Railroad Ditcher as a Snow Shoveler 


HAT the railroad ditcher, as a labor-saving device, 

has a much wider application in railway service than 
its name alone implies and may often be no less of service 
when ditching operations are impossible than when ditch- 
ing conditions are most favorable, has its most recent 
illustration in a snow handling problem encountered on the 
Colorado &.Southern last November when an unusually 
heavy snowstorm filled a large cut south of Cheyenne, 
Wyo. This cut is 1,000 ft. long and averages about 15 
ft. in depth, with the track laid on about a 0.1 per cent 
grade. As a result of the snowstorm this cut was filled 
practically throughout its entire length. It was plowed 
out promptly with a rotary, but strong winds kept blowing 
snow into the cut, repeated expeditions of the rotary being 
insufficient in keeping the track passable owing to the 
narrow width of the cut made. 

In the belief that conditions necessitated a more exten- 
sive widening of the cut than was possible by a rotary and 
the snow being too well packed and present in too large 
a quantity to make hand work practicable, an American 
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railroad ditcher was dispatched from Denver, 114 miles 
away, and set to work excavating the snow and throwing 
it back from the cut. While a special snow handling 
dipper was not used in this work, the snow and ice was 
handled very rapidly, the old material being cast over 





The Snow and Ice Were Cast Over on the Lower Bank 


on the lower side of the cut, which was about 12% ft. 
high, and the cut being widened 31% ft. on each side of 
the track beyond the excavation made by rotary. 
Altogether, the ditcher put in 41 hr. work, begin- 
ning immediately upon its arrival at 11 a. m. on Novem- 
ber 19 and continuing until 7 p. m. on that day, renewing 
the work for 11 hr. and 10 min. on the following day, 
for 11 hr. and 45 min. on the 21st and for 10-hr. and 
5 min. on the 22nd, an additional hour on the 23rd serv- 
ing to clean up the work. The crew in this instance con- 





The Snow Was Too Well Compacted and Extensive for 
Hand Labor Work 


sisted of two enginemen and three trainmen on the work 
train, together with a ditcher engineer, a fireman, a fore- 
man and two laborers. 
After completing the snow handling job in this cut 
- the ditcher was employed in cleaning out four small cuts 
in the vicinity and on November 26 was back at Su- 
perior, near Denver, engaged in routine ditching work 
and widening cuts and fills. The illustrations show the 
conditions which were met in the cut. 





























nance of way. 
tracks, bridges, buildings and water service. 


(1) 
(2) 


(4) 


without exposing the conduit? 


how ts one to determine what size engine to use? 


(6) 


seats? 





This department is an open forum for the discussion of practical problems of engineering and mainte- 
Readers are invited to send in any questions which arise in their work in the maintenance of 
Railway Engineering and Maintenance also invites the co-opera- 


tion of its readers in answering any of the questions listed below. 


The following questions will be answered in the May issue: 


What is the meaning of the expression “slip” as applied to pumps and what are its principal causes? 
Is it good practice to use water in back filling around foundations, etc.? 

How many track feet of rail should be laid per man per day (of 8 hours) with a gang of 70 men 
relaying 80 Ib. rail with 90 lb. on a single track with six trains a day during working hours, the work to include 
changing the tie plates, adzing the ties and full bolting and spiking, the rail and other materials being dis- 
tributed ahead of the rail gang and the old material being uncoupled and loaded by other forces? 

To what extent can a frame building be wired for electric service with approved conduit protection 


(5) Is the common make-and-break type of gasoline engine suitable to drive a centrifugal pump and if so, 
What are the relative merits of sheet lead and cement grout to distribute the bearing load in bridge 


(7) How high above the ground may piles project without requiring longitudinal sway bracing? 
(8) Is it good practice to jack up the track in preference to digging out the ties in making tie renewals? 








[ NotE.—Owing to the large number of answers to 
questions which are being received too late for publication 
in the issue following that in which the questions have 
appeared it has been decided, beginning with this issue, 
to publish all answers in the second issue following the 
publication of the questions instead of in the following 
issue as heretofore. This will give more time in which 
to prepare answers to questions and will permit all the 
answers to a question to be published in the same issue. 
In accordance with this plan the answers to the questions 
published in the February issue will appear in the April 
issue, while the answers to the questions immediately 
above will be published in the May issue. ] 


The Proper Location of Snow Fences 


How far away from the tracks should snow fences be 
placed for the best results? 


First Answer 


The wind which causes trouble on the Union Pacific is 
from the west 95 per cent of the time, driving the sncw 
into the cuts and piling it up. We receive the best results 
where the snow fences are placed on the windward side 
and 200 ft. from the center of track, where the ground 
and other conditions are suitable and where the direction 


of the wind is nearly crosswise of the track. Where the 
prevailing wind crosses the track at an angle of about 
45 deg. the fence is placed at an angle with the track 
at a distance of about 50-ft. from the track and in sections 
from 200 to 300-ft. long, spaced about 150 to 200-ft. apart. 
This »rotects the particular spot where the prevailing 
wind angles the track. J. A. Orrman, 


General Roadmaster, Union Pacific, Cheyenne, Wyo. 
Second Answer 


The actual distance of the fence from the track will 
depend on the local weather conditions, especially the 
action of air currents which produce drifts; on the avai!- 
able tight of way width or what additional width is al- 
lowed by adjoining property owners; and on the height 
and style of the fence used. While any barrier which 
will form an obstruction in the path of drifting snow may 
be employed,’ from tree plantations to cakes of-hard 
snow, the ordinary American railroad snow fence is made 
of wocd, the boards being placed edge to edge or with 
spaces between, forming barriers 6 to 10-ft. high, accord- 
ing to the estimated requirements. 

The tight board fence presénts a positive barrier to 
wind-driven snow, which, being deflected upward and 
backward, falls on the windward side of the fence, just 
as does spray from a wave dashed against a cliff. A snow 
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drift so formed will assume a slope of about 1 in 5, on 
the windward side, the top of the slope being against or 
close to the fence, while the lee or track side will be free 
from drift. If the storm is violent and the snow heavy 
and wet the drift may take a somewhat steeper slope, 
say 1 in 4 or even 1 in 3. When the drift reaches the 
top of the fence, succeeding air currents will sweep over 
it in long, ascending gusts which carry the snow to con- 
siderable heights before it falls, frequently on or beyond 
the tracks. Thus a tight board snow fence is effec- 
tive, however close to the tracks, only so long as its 
height exceeds the depth of the drift. It may of course 
have posts of extended height to which extra boards 
may be added. It is usually placed on the boundary of a 
100-ft. right of way, being 40-ft. or more from the tracks 
in the direction of the prevailing winter winds. This 
style of fence is commonly of permanent construction 
with posts set solidly in the ground, although the board 
panels are sometimes made readily removable. Such a 
fence is especially suitable for restricted right of way 
widths. 

The open board snow fence, commonly made of the 
portable wye shaped sections 12 to 16-ft. long and 6-ft. 
high, is designed to bring the snow to earth between the 
snow fence and the tracks. The air current, divided by 
the horizontal 6-in. boards and alternate 6-in. open spaces, 
swirls the snow upward on the lee side, where it falls in 
a wide windrow with a slope from the fence upward 
toward the tracks of 1 in 15, while the opposite steeper 
slope is about 1 in 5. Thus an open snow fence is safely 
set about 20-ft. from the tracks for each foot of height 
of fence, or 100-ft. distant for a fence 5-ft. high. It is 
feasible, of course, to set out fence in two or more 
parallel lines at equal intervals to double or even treble 
the protection where space is available and the need exists. 

The most effective placing of snow fence-depends, first, 
on having a snow fence, second, on having the transporta- 
tion and labor to place it, and third, on that common sense 
in supervision which should be expected among competent 
trackmen. E. R. Lewis, 

Office Engineer, Michigan Central, Detroit, Mich. 


Third Answer 


Snow in drifting lies at a slope of approximately 1-in. 
in 12-in. This slope is what determines the distance 
fences should be placed from your track. If the snow 
fence is 5-ft. high it should be placed 60-ft. from the 
point at which it is desired to hold the drift. This point 
may be the end of the ties, if the country is level, or it 
may be the top of the cut if your track is in a narrow 
cut. GerorGE T. DoNAHUE, 

Assistant Supervisor, New York Central, Rochester, N. Y. 


Fourth Answer 


In my opinion the minimum distance should be arrived 
at by allowing a slope of 1 to 15 from the top of the 
fence. In some cases I have found that better results 
are obtained by placing the fence at a still greater dis- 
tance. At other points I have found it necessary to place 
two, three and even four lines of fence to acquire the 
desired results. In cases of this kind we place the lines 
at intervals determined in a general way by the 1 to 15 
slope. If the track is in a deep cut, the location of the 
first line depends largely on the contour in that vicinity 
and the width of cut. If the toe of slope is a considerable 
distance from the track, it may be best to place the fence 
near the line of the cut. 

I have decided that the question resolves itself into a 
study of each individual locality. For some reason or 
other air currents do not act the same in different locali- 
ties. Our only object is to retard the progress of the 
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wind long enough to compel it to drop the snow, which it 
has picked off the ground, and to pass over the track 
before it can pick up more. We frequently find locations 
where this operation is necessarily repeated several times 
before reaching the vicinity of the track. 
L. S. WEAVER, 
Supervisor of Track, Erie, Attica, N. Y. 


The Superelevation of Simple Curves 


In surfacing a simple curve without: spirals, where 
should the superelevation be started? Is it preferable to 
provide half or full superelation at the point of curve and 
point of tangent? 

(Further answers to a question discussed in the Febru- 
ary issue.) 

Fifth Answer 

Since the force tending to throw the car outward does 
not begin to act, in the case of simple curves without 
spirals, until the car is wholly upon the curve, only half 
the full elevation should be provided at the point of curve, 
establishing the full elevation about one or two rails 
beyond the point of curve and the point of no elevation 
one or two rails back of the point of curve on tangent 
track. The elevation of the middle point back of the 
point of curve should be slightly less than one-quarter of 
the full elevation and that beyond the point of curve 
slightly more than three-quarters of the full elevation. 
A satisfactory profile for a 2 deg. curve will run about 
as follows: 


Station 0—tangent track—level. 
Plus 33 ft—tangent track—% in. elevation. 
Plus 66 ft.—beginning of curve—3 in. elevation. 
Plus 99 ft—Curve—1% in. superelevation. 
Plus 132 ft—curve—1¥4 in. full elevation. 
G. E. STEwarT, 
Assistant Engineer, Southern Pacific, Stockton, Cal. 


Sixth Answer 


When a simple or regular curve is to be surfaced with- 
out spirals it has been my experience that the points of 
curves are a little more easily maintained by providing 
full superelevation at the true point of curve and point of 
tangent. For illustration, if a three-degree curve is to be 
surfaced and the superelevation increases at the rate of 
Y-in., in each 30-ft., the superelevation would begin 
180 ft., from the true point of curve on the tangent track. 
In some sections of the country where numerous simple 
curves are necessary with only short sections of tangent 
track between them this would not be practicable and the 
supereievation would have to be divided at the point of 
curve and possibly the length of the easement reduced. 
In this event the speed of trains would also have to be 
restricted. 

Practically all curves are spiraled, more or less, at the 
point regardless of degree, whether so laid out by engi- 
neers or not as it would be impossible to line a curve out 
to its point with full curvature and line the tangent to 
true line up to this point without leaving a kink in the 
track at the point of curve. 

V. H. SHore, 
Section Foreman, Atchison, Topeka & Santa Fe, St. John, Kan. 


Seventh Answer 
When surfacing a simple curve, the curve should first 
be lined to the approximate center and the track properly 


gaged and spiked. If the curve is of more than one de- 
gree, half of the superelevation should be placed on the 


«tangent and half on the curve. To place all of the eleva- 


tion on the tangent so that full elevation will be reached 
at the beginning of the curve will result in a bad swing 
at about this point owing to the fact that the weight of the 
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train will shift towards the inner rail, or the low side of 
the curve, owing to the excess of elevation over curvature. 
While the running of half of the elevation out on the 
tangent does not overcome this difficulty entirely, it re- 
duces it in large measure. 

J. Rosu, 
Section Foreman, Chicago, Rock Island & Pacific, Dalhart, Tex. 


The Cost of Ballasting Track 


How many man hours are required to ballast with 
gravel a mile of track previously unballasted, where the 
roadbed has been restored to standard section in advance, 
the work to include the skeletonizing of the track to the 
bottom of the ties, the spacing of the ties and the renewal 
of 25 per cent of them, the track to be gaged and ex- 
pansion adjusted and to be given a raise of eight inches, 
well tamped and dressed to standard ballast section, 
ditches to be cleaned and old ties burned? 

(Further answers to a question discussed in the Febru- 
ary issue. ) 

Second Answer 


It is being understood that the track is practically 
skeleton before starting and about one-half of the track 
is to be gaged, the number of man hours required to 
ballast with gravel a mile of track may be obtained from 
the following figures, each group of men listed perform- 
ing the work assigned over one mile of track in one eight- 
hour day. 

30 men skeletonizing track to the bottom of ties. 

80 men spacing ties and removing 25 per cent. 

50 men gaging. ’ 

10 men adjusting expansion. 

8 men dumping ballast. 

70 men making the first raise. : 

40 men making the final raise and lining. 

80 men dressing track to standard section . 

20 men cleaning ditches. _ : 

10 men piling up and burning old ties. 


(No toe line.) 


308 total men at 8 hours each or 3,184 man hours. (Not in- 


cluding foreman.) 
A. L. CAMPBELL, 


Roadmaster’s Clerk, Southern Pacific, Sacramento, Cal. 
Third Answer 


Twenty-six men should skeletonize a mile of dirt track 
to the bottom of the ties under favorable conditions in a 
day (eight hours) and ten men should level off the slope 
from the ends of the ties to the edge of the shoulder in 
the same time. This will require 288 man hours. 

Sufficient ballast should be dropped for a first lift of 
six inches by a work train in two days. Three laborers 
and a foreman should aid in opening and closing the 
ballast cars and in operating the plow. The same force 
will be required to unload the ballast for the last lift, 
making a total of 128 man hours required for this opera- 
tion. ’ 

A gang of 55 men, making the first lift, renewing an 
spacing the ties, doing the necessary gaging, and shovel 
tamping this lift, should complete a mile of track in two 
and one-half days or 1,100 man hours. 

A finishing lift of two inches should be tamped with 
the iron shovel handle. This, including the dressing and 
_ the necessary trucking of ballast, will require 50 men 

three and one-half days or a total of 1,400 man hours. 

The amount of ditching to be done depends upon local 
conditions. Twenty men working eight hours will ditch 
one-fourth of a mile of track on each side, this approxi- 
mating the average amount of ditching encountered per 
mile of line. 

Eight men will pile and burn all of the old ties along 
a mile of track in one day, equivalent to 64 man hours, 
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while 12 men can adjust the expansion in a day, adding 
96 man hours. This makes a total of 3,236 man hours 
required to ballast a mile of track under the conditions 
outlined. V. H. SHore, 
Section Foreman, Atchison, Topeka & Santa Fe, St. John, Kan. 


The Use of Sawdust in Ice Houses 


To what extent should sawdust be used for packing 
ihe ice in ice houses and in what manner, in general, 
should it be employed? 

(Further answers to a question discussed in the Febru- 
ary issue.) 

Second Answer 


Where the sawdust type of ice house is still in use, it is 
essential to protect the body of the ice by a layer of saw- 
dust on ail sides including the top. While a layer of 
eight inches of well packed sawdust should be sufficient, 
this sawdust must be placed during cold weather where 
because of its loose and partially frozen condition, at 
least twelve inches must be allowed for it. 

To place this sawdust actually costs as much as to 
place a similar quantity of ice and its use causes a 
coniinual expense throughout the icing season by reason 
of the extra labor involved to remove it from the house, 
wash it from the ice, etc. Protecting ice by means of 
sawdust is such an expensive and wasteful method that it 
shouid be discarded whenever it is possible to secure 
funds to remodel the ice house to the refrigerator type. 

Take, for example, a 30 ft. by 50 ft. house with 26 ft. 
studding, having a net capacity of 1,000 tons of ice and 
sawdust. One foot of sawdust around the sides and on top 
takes the place of 140 tons of ice, leaving 860 tons net. 
A fair average figure for the loss on ice protected with 
sawdust, considering extra washing, etc., is 20 per cent 
or 172 tons, leaving only 688 tons of ice actually available. 

With a well insulated house employing no sawdust, a 
fair outside value for shrinkage is 15 per cent. With 
1,000 tons ice, net, to start within this house, there is 
actually available 850 tons as compared with 688 tons in 
the sawdust house or a net saving of 162 tons of ice. 

While employes, as a rule, do not attach much value 
to the ice which is so freely provided for them from the 
company’s houses $5.00 per ton should be considered a 
fair value at the time when private ice companies are 
selling ice at $10.00 to $15.00 per ton. Using a value of 
$5.00 per ton gives a saving in one year by the insulated 
house as compared with the sawdust type house of 
$810.00. It is safe to say that this sum saved for two 
years will easily cover the cost of insulating a 1,000-ton 
house in any location. This, capitalized at 5 per cent, 
justifies an expenditure far in excess of the cost of the 
finest type of refrigerator house with all modern im- 
provements. Epwin M. Grime, 
— of Bridges and Buildings, Northern Pacific, Fargo, 


Third Answer 


The extent to which sawdust should be used for pack- 
ing ice in ice houses depends entirely upon the construc- 
tion of the storage bins and whether or not the building 
in which the ice is stored is insulated. If the storage 
house is thoroughly insulated, there is no necessity for 
the use of sawdust for packing the ice except perhaps to 
place three or four inches next to the outer walls of the 
storage building. After the houses are filled with ice, 
the top covering should be made of prairie hay or marsh 
grass to a depth of about 18-in. to prevent the passage 
of air over the top of the ice. 

In non-insulated ice houses it is almost imperative that 
sawdust be used around the outer walls of the building 
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to prevent air from circulating around the ice. This 
layer of sawdust should be at least 10-in. thick and well 
packed between the ice and the wall. The covering over 
the top of the ice should be about 18-in. in depth. - 

The use of sawdust as an insulation should be elimi- 
nated for the following reasons: (1) The wet sawdust 
reduces the life of the building, and (2) the loss of ice 
in shrinkage is greater where sawdust is used, due to the 
melting of the ice in washing. A. F. MILLER, 

Master Carpenter, Chicago Terminal Division, Pennsylvania, 

Chicago. 


Laying Pipe Lines Underground 


When laying a water supply line in undulating cown- 
try should the pipe be laid with the land or to uniform 
grade lines, particularly where the latter plan will re- 
quire considerable excavation and possible sheathing? 


First Answer 


Theoretically perhaps water supply.lines should be laid 
to uniform grades, but it is rarely practical to do so with 
long lines laid in undulating country on account of the 
heavy expense involved in trenching through hills and 
bridging or filling valleys or ravines, the benefits from 
establishing uniform grades rarely justifying the expense 
involved except in extreme cases. The hydraulic grade 
line of a pipe is a straight line from one end of the pipe 
to the other, and it is always desirable that the line of pipe 
follow the hydraulic grade line as closely as practicable, 
avoiding, if possible, elevations higher than the hydraulic 
gradient. 

The general practice in constructing pipe lines is to 
follow in general the contour of the land, accumulations 
of air at the crests being removed by means of air valves 
and sediment and mud deposited in sags or low points in 
the line by blow-off valves. The above comments, of 
course, apply only to pressure or gravity lines, as suction 
lines should always be laid to grade, sloping wherever pos- 
sible from the pump to the intake. 

C. R. KNow es, 

Superintendent of Water Service, Illinois Central, Chicago. 


Second Answer 


Ina certain case, a 144 in. pipe line 1,500 ft. long between 
an elevated tank and a stockyard, laid to follow the un- 
dulating ground surface and partly through a new fill 
which afterward settled badly, became practically useless 
due to the formation of air pockets. The head due to the 
elevated tank was about 15 feet, yet not more than a pail 
full of water could be secured at one time before friction 
and air pockets in the line stopped the flow and no more 
water could be obtained until the water came to rest in 
the pipe and gradually seeped through to the lower end. 
A sum of $200.00, spent in laying this pipe line to a 
more uniform grade would have saved the original invest- 
ment of $1,000.00 which was actually lost. 

In another case, an 8-in. suction line between a reser- 
voir and an important pumping station, if laid to have 
followed the undulating ground surface would have meant 
at least a 10-ft. lift for the pump and probably air 
trouble. By making a 20-ft. cut for a distance of about 
200 ft. a gravity flow to the pump was secured. Ob- 
viously the extra money spent to get a uniform grade 
was soon repaired by the increased efficiency of the 
pumping plant. 

Wherever possible it is very desirable to have the grade 
of the pipe line either all falling, or all rising, in one 
direction and with no abrupt changes in grade. When 
this cannot be done the number of summits on the line 
should be reduced to the minimum without involving ex- 
cessive excavation. After the profile of the ground along 
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the proposed location has been secured, it is sometimes 
found practicable to make slight changes in the location 
which will considerably improve the profile. For com- 
pasatively short cuts, it may be advisable to let the 
excavation run to 9 or 10 ft. or even more if a summit 
can be avoided thereby. Across short depressions it may 
be practicable to lay the pipe closer to the surface and 
protect it by an earth berm to avoid freezing. 

For long important pipe lines, especially those under 
pump pressure, where summits cannot be avoided, an 
air valve should be provided at each high point for re- 
leasing the air which will gradually accumulate and mate- 
riaily increase the friction in the pipe. Automatic air 
valves may sometimes be desirable but for most cases 
simple air vents that can be operated by hand at stated 
periods will be satisfactory, especially in cold climates 
where frost may interfere with automatic valves. If 
rather abrupt depressions occur in the grade, where sedi- 
ment is liable to accumulate, valves for flushing purposes 
should not be overlooked. 

Epwin M. Grime, 
oe Bridges and Buildings, Northern Pacific, Fargo, 


Third Answer 


The manner of laying a pipe line will depend upon local 
conditions, and in the majority of cases will be deter- 
mined from an economical standpoint. There are two 
divisions of the subject to consider, one having to do 
called a “gravity line,” and the other, with a line supply- 
ing a reservoir or a tank, under pump pressure, 

In the first case, a line laid below the hydraulic gradient 
is the most satisfactory, as air pockets will be avoided, 
which, of course, reduce the capacity of the pipe line. If 
with a line supplying a tank under a head, commonly 
the trench must be as much as 20 ft. in depth for the 
pipe line, it is preferable to let the line follow the contour 
of the ground with as easy curves as possible at both the 
low and high points; placing at each high point an auto- 
matic float and lever type air valve to prevent excess free 
air accumulation. 

With respect to lines under pump pressure, in 90 per 
cent of the cases it is preferable to follow the contour 
of the ground with easy curves at the high and low 
points, holding the depth of the trench to a minimum. 
In this instance, air valves should be provided at the 
high points, when such are considered necessary, and in 
all cases a blow-out or mud valve should be provided at 
the low points, using not less than a 1% in. or 2 in. gate 
valves. . W. C. Rupp, 


Assistant Engineer, Water Supply, Louisville & Nashville, Louis- 
ville, Ky. 


Sheathing Walls Diagonally 


Under what conditions is it desirable to apply sheath- 
ing for walls diagonally? What is the approximate in- 
crease in cost? 

First Answer 


Applying wall sheathing diagonally is rarely done in 
our construction,, It has been done to secure greater 
stability in the case of high towers of small size, in build- 
ing shafts and for elevators, but the practice is not 
followed to the extent of considering the increase in the 
cost of the form of construction over the usual method 
followed. H. A. Hornine, 
Superintendent of Buildings, Michigan Central, Jackson, Mich. 

Second Answer 


“ The only real excuse for putting sheathing on walls 
diagonally arises when constructing a frame building 
in an extremely windy country, or a frame building con- 
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taining a considerable amount of windows or doors. The 
cbject of installing sheathing diagonally is to brace the 
building better. It will take 15 to 20 per cent additional 
sheathing to apply it diagonally; this depending upon 
the amount of windows and doors in the wall, and also 
the spacing of the studding. 
; , A. T. Hawk. 
Engineer of Buildings, Chicago, Rock Island and Pacific, Chicago. 


Third Answer 


Where the structure is of a rectangular shape not pro- 
vided with sufficient exterior corners, or interior parti- 
tions which act as braces, to prevent heavy wind pressure 
from forcing the structure out of plumb or original line, 
it is desirable to apply sheathing on the outside walls 
diagonally. The application of sheathing by this method 
increases the cost of same about 15 per cent. 


P. AAGAARD. 
General Building Inspector, Illinois Central, Chicago. 


Protecting Pipes Penetrating Walls 


What protection should be provided for pipe lines 
passing through concrete piers or foundation walls? 
e (A further answer to a question discussed in the Febru- 
ary issue.) 


Third Answer 


The best method of protecting pipe lines passing 
through piers or foundation walls depends to a great ex- 
tent on the location and the type of pipe used. If a pipe 
line is required to pass through a concrete pier, substan- 
. tial supports should be provided at the time the foundation 
or the last section of neat work is poured. Should there 
be objection to horizontal construction joints in the pier, 
it will then be necessary to put in long or short supports 
built from the foundation up. Rails or some special type 
of steel support are often used, depending on the size of 
pipe. If cast iron pipe is used no protection is needed 
except that the joint should be well caulked and protected 
to keep out foreign materials. If vitrified pipe is used a 
box shape protection made of wood or iron, depending on 
the quality of pipe used, should be built around the pipe 
and the end fastened securely to the form work. If the 
vitrified pipe is of good quality, sufficient to protect itself, 
it should be fastened securely to the supports with wire 
or straps to keep it in proper line and elevation, for if not 
fastened the pipe will move or float with the pouring of 
the concrete. Vitrified pipe comes in short sections, and 
each section must be fastened. In many cases the pipe 
can be protected with several wrappings of building or tar 
paper fastened with wire or straps. 

A pipe line passing. through a foundation wall requires 
protection in many cases due to possible settlement. This 
depends on how important the pipe line is. In foundations 
a wooden box protection is generally used. Care should be 
exercised not to drop or pour concrete over the protection 
from any considerable height. The men puddling in the 
concrete should also be cautioned not to disturb the pipe 
in any manner. Where for any reason it is subsequently 
desired to change the size or quality of pipe, ample pro- 
tection should be provided. F. H. CRAMER, 


Assistant Bridge Engineer, Chicago, Burlington & Quincy, 
Chicago, 


RicHt To ABANDON—The federal court for the West- 
ern district of Texas holds that where there is no ade- 
quate public patronage a railroad may dismantle its line. 
A state statute requiring the railroad to continue opera- 
tion is effective only while the public is making use of 
the facilities. 
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The Bridge and Building Association 


The proceedings of the thirty-second annual conven- 
tion, which was held at Cincinnati, Ohio, last October, are 
now Off the press and are going into the mail. 


The American Railway Engineering Association 


All committee reports have been completed and are now 
in the hands of the secretary. Seventeen reports have 
been printed in Bulletins 251, 252 and 253, and distributed 
to the members, and the seven remaining reports are being 
printed in two bulletins, which will go into the mails about 
March 1. 

The general committee of the Engineering division will 
meet at the Congress hotel at 9:30 a. m., Monday, March 
12, and the Board of Direction of the Engineering Asso- 
ciation will convene at 11 a. m. on the same day. 

The program for the convention follows, the morning 
sessions beginning at 9:30 o’clock and the afternoon ses- 
sions at 2 o'clock: 

First Day, Tuesday, March 13 

President’s Address. 

Report of Secretary and Treasurer 

Reports of standing and special committees on 


Shops and Locomotive Terminals. 
Signals and Interlocking. 
Standardization. 

Rail. 

Ballast 

Signs, Fences and Crossings. 
Masonry. 

Iron and Steel Structures. 

Water Service. 


Second Day, Wednesday, March 14 


Reports of standing and special committees on 


Ties. 

Economics of Railway Location. 
Economics of Railway Labor. 
Stresses in Railroad Track. 
Track. 

Economics of Railway Operation. 
Rules and Organization. 
Roadway. 


Third Day, Thursday, March 15 


Reports of standing and special committees on 
Uniform General Contract Forms. 
Electricity. 

Buildings. 

Wooden Bridges and Trestles. 
Records and Accounts. 

Yards and Terminals. 

Wood Preservation. 

New Business. 

Installation of Officers. 

Adjournment. 


Two inspection trips have been arranged for the day 
following the convention. One, for those interested in 
concrete and its properties, Will include a trip to Lewis 
Institute, Chicago, where tests of various kinds will be 
conducted. Following this, the Fire Underwriters’ lab- 
oratory will be visited to afford opportunity to witness 
a demonstration of the fire resisting qualities of concrete. 
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to prevent air from circulating around the ice. This 
layer of sawdust should be at least 10-in. thick and well 
packed between the ice and the wall. The covering over 
the top of the ice should be about 18-in. in depth. - 

The use of sawdust as an insulation should be elimi- 
nated for the following reasons: (1) The wet sawdust 
reduces the life of the building, and (2) the loss of ice 
in shrinkage is greater where sawdust is used, due to the 
melting of the ice in washing. A. F. MILteEr, 

Master Carpenter, Chicago Terminal Division, Pennsylvania, 

Chicago. 


Laying Pipe Lines Underground 


When laying a water supply line in undulating coun- 
try should the pipe be laid with the land or to uniform 
grade lines, particularly where the latter plan will re- 
quire considerable excavation and possible sheathing? 


First Answer 


Theoretically perhaps water supply.lines should be laid 
to uniform grades, but it is rarely practical to do so with 
long lines laid in undulating country on account of the 
heavy expense involved in trenching through hills and 
bridging or filling valleys or ravines, the benefits from 
establishing uniform grades rarely justifying the expense 
involved except in extreme cases. The hydraulic grade 
line of a pipe is a straight line from one end of the pipe 
to the other, and it is always desirable that the line of pipe 
follow the hydraulic grade line as closely as practicable, 
avoiding, if possible, elevations higher than the hydraulic 
gradient. 

The general practice in constructing pipe lines is to 
follow in general the contour of the land, accumulations 
of air at the crests being removed by means of air valves 
and sediment and mud deposited in sags or low points in 
the line by blow-off valves. The above comments, of 
course, apply only to pressure or gravity lines, as suction 
lines should always be laid to grade, sloping wherever pos- 
sible from the pump to the intake. 

C. R. KNow es, 

Superintendent of Water Service, Illinois Central, Chicago. 


Second Answer 


Ina certain case, a 1% in. pipe line 1,500 ft. long between 
an elevated tank and a stockyard, laid to follow the un- 
dulating ground surface and partly through a new fill 
which afterward settled: badly, became practically useless 
due to the formation of air pockets. The head due to the 
elevated tank was about 15 feet, yet not more than a pail 
full of water could be secured at one time before friction 
and air pockets in the line stopped the flow and no morc 
water could be obtained until the water came to rest in 
the pipe and gradually seeped through to the lower end. 
A sum of $200.00, spent in laying this pipe line to a 
more uniform grade would have saved the original invest- 
ment of $1,000.00 which was actually lost. 

In another case, an 8-in. suction line between a reser- 
voir and an important pumping station, if laid to have 
followed the undulating ground surface would have meant 
at least a 10-ft. lift for the pump and probably air 
trouble. By making a 20-ft. cut for a distance of about 
200 ft. a gravity flow to the pump was secured. Ob- 
viously the extra money spent to get a uniform grade 
was soon repaired by the increased efficiency of the 
pumping plant. 

Wherever possible it is very desirable to have the grade 
of the pipe line either all falling, or all rising, in one 
direction and with no abrupt changes in grade. When 
this cannot be done the number of summits on the line 
should be reduced to the minimum without involving ex- 
cessive excavation. After the profile of the ground along 
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the proposed location has been secured, it is sometimes 
found practicable to make slight changes in the location 


which will considerably improve the profile. For com- 
pasatively short cuts, it may be advisable to let the 
excavation run to 9 or 10 ft. or even more if a summit 
can be avoided thereby. Across short depressions it may 
be practicable to lay the pipe closer to the surface and 
protect it by an earth berm to avoid freezing. 

For long important pipe lines, especially those under 
pump pressure, where summits cannot be avoided, an 
air valve should be provided at each high point for re- 
leasing the air which will gradually accumulate and mate- 
rially increase the friction in the pipe. Automatic air 
valves may sometimes be desirable but for most cases 
simple air vents that can be operated by hand at stated 
periods will be satisfactory, especially in cold climates 
where frost may interfere with automatic valves. If 
rather abrupt depressions occur in the grade, where sedi- 
ment is liable to accumulate, valves for flushing purposes 
should not be overlooked. 

Epwin M. Grime, 
Pa. sina Bridges and Buildings, Northern Pacific, Fargo, 


Third Answer 


The manner of laying a pipe line will depend upon local 
conditions, and in the majority of cases will be deter- 
mined from an economical standpoint. There are two 
divisions of the subject to consider, one having to do 
called a “gravity line,” and the other, with a line supply- 
ing a reservoir or a tank, under pump pressure, 

In the first case, a line laid below the hydraulic gradient 
is the most satisfactory, as air pockets will be avoided, 
which, of course, reduce the capacity of the pipe line. If 
with a line supplying a tank under a head, commonly 
the trench must be as much as 20 ft. in depth for the 
pipe line, it is preferable to let the line follow the contour 
of the ground with as easy curves as possible at both the 
low and high points; placing at each high point an auto- 
matic float and lever type air valve to prevent excess free 
air accumulation. 

With respect to lines under pump pressure, in 90 per 
cent of the cases it is preferable to follow the contour 
of the ground with easy curves at the high and low 
points, holding the depth of the trench to a minimum. 
In this instance, air valves should be provided at the 
high points, when such are considered necessary, and in 
all cases a blow-out or mud valve should be provided at 
the low points, using not less than a 1% in. or 2 in. gate 
valves. . W. C. Rupp, 


Assistant Engineer, Water Supply, Louisville & Nashville, Louis- 
ville, Ky. 


Sheathing Walls Diagonally 


Under what conditions is it desirable to apply sheath- 
ing for walls diagonally? What is the approximate in- 
crease in cost? 

First Answer 


Applying wall sheathing diagonally is rarely done in 
our construction,. It has been done to secure greater 
stability in the case of high towers of small size, in build- 
ing shafts and for elevators, but the practice is not 
followed to the extent of considering the increase in the 
cost of the form of construction over the usual method 
followed. H. A. Hornine, 
Superintendent of Buildings, Michigan Central, Jackson, Mich. 

Second Answer 


«The only real excuse for putting sheathing on walls 
diagonally arises when constructing a frame building 
in an extremely windy country, or a frame building con- 
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taining a considerable amount of windows or doors. The 
cbject of installing sheathing diagonally is to brace the 
building better. It will take 15 to 20 per cent additional 
sheathing to apply it diagonally; this depending upon 
the amount of windows and doors in the wall, and also 
the spacing of the studding. 
A. T. Hawk. 
Engineer of Buildings, Chicago, Rock Island and Pacific, Chicago. 


Third Answer 


Where the structure is of a rectangular shape not pro- 
vided with sufficient exterior corners, or interior parti- 
tions which act as braces, to prevent heavy wind pressure 
from forcing the structure out of plumb or original line, 
it is desirable to apply sheathing on the outside walls 
diagonally. The application of sheathing by this method 
increases the cost of same about 15 per cent. 

P. AAGAARD. 
General Building Inspector, Illinois Central, Chicago. 


Protecting Pipes Penetrating Walls 


What protection should be provided for pipe lines 
passing through concrete piers or foundation walls? 
e (A further answer to a question discussed in the Febru- 
ary issue.) 


Third Answer 


The best method of protecting pipe lines passing 
through piers or foundation walls depends to a great ex- 
tent on the location and the type of pipe used. If a pipe 
line is required to pass through a concrete pier, substan- 
. tial supports should be provided at the time the foundation 
or the last section of neat work is poured. Should there 
be objection to horizontal construction joints in the pier, 
it will then be necessary to put in long or short supports 
built from the foundation up. Rails or some special type 
of steel support are often used; depending on the size of 
pipe. If cast iron pipe is used no protection is needed 
except that the joint should be well caulked and protected 
to keep out foreign materials. If vitrified pipe is used a 
box shape protection made of wood or iron, depending on 
the quality of pipe used, should be built around the pipe 
and the end fastened securely to the form work. If the 
vitrified pipe is of good quality, sufficient to protect itself, 
it should be fastened securely to the supports with wire 
or straps to keep it in proper line and elevation, for if not 
fastened the pipe will move or float with the pouring of 
the concrete. Vitrified pipe comes in short sections, and 
each section must be fastened. In many cases the pipe 
can be protected with several wrappings of building or tar 
paper fastened with wire or straps. 

A pipe line passing through a foundation wall requires 
protection in many cases due to possible settlement. This 
depends on how important the pipe line is. In foundations 
a wooden box protection is generally used. Care should be 
exercised not to drop or pour concrete over the protection 
from any considerable height. The men puddling in the 
concrete should also be cautioned not to disturb the pipe 
in any manner. Where for any reason it is subsequently 
desired to change the size or quality of pipe, ample pro- 
tection should be provided. F. H. CraMEr, 

Assistant Bridge Engineer, Chicago, Burlington & Quincy, 
Chicago, 


RicHT To ABANDON—The federal court for the West- 
ern district of Texas holds that where there is no ade- 
quate public patronage a railroad may dismantle its line. 
A state statute requiring the railroad to continue opera- 
tion is effective only while the public is making use of 
the facilities. 
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The Bridge and Building Association 


The proceedings of the thirty-second annual conven- 
tion, which was held at Cincinnati, Ohio, last October, are 
now Off the press and are going into the mail. 


The American Railway Engineering Association 


All committee reports have been completed and are now 
in the hands of the secretary. Seventeen reports have 
been printed in Bulletins 251, 252 and 253, and distributed 
to the members, and the seven remaining reports are being 
printed in two bulletins, which will go into the mails about 
March 1. 

The general committee of the Engineering division will 
meet at the Congress hotel at 9:30 a. m., Monday, March 
12, and the Board of Direction of the Engineering Asso- 
ciation will convene at 11 a. m. on the same day. 

The program for the convention follows, the morning 
sessions beginning at 9:30 o’clock and the afternoon ses- 
sions at 2 o'clock: 


First Day, Tuesday, March 13 


President’s Address. 
Report of Secretary and Treasurer 
Reports of standing and special committees on 
Shops and Locomotive Terminals. 
Signals and Interlocking. 
Standardization. 
Rail. 
Ballast. ; 
Signs, Fences and Crossings. 
Masonry. 
Iron sn Steel Structures. 
Water Service. 


Second Day, Wednesday, March 14 


Reports of standing and special committees on 
Ties. : 
Economics of Railway Location. 
Economics of Railway Labor. 
Stresses in Railroad Track. 
Track. 
Economics of Railway Operation. 
Rules and Organization. 
Roadway. 
Third Day, Thursday, March 15 
Reports of standing and special committees on 
Uniform General Contract Forms. 
Electricity. 
Buildings. 
Wooden Bridges and Trestles. 
Records and Accounts. 
Yards and Terminals. 
Wood Preservation. 
New Business. 
Installation of Officers. 
Adjournment. 


Two inspection trips have been arranged for the day 
following the convention. One, for those interested in 
concrete and its properties, will include a trip to Lewis 
Institute, Chicago, where tests of various kinds will be 
conducted. Following this, the Fire Underwriters’ lab- 
oratory will be visited to afford opportunity to witness 
a demonstration of the fire resisting qualities of concrete. 
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The second trip is planned for those interested in the 
use and preservation of timber. The United States For- 
est Products Laboratory at Madison, Wis., will be visited 
and the work in progress there studied. In addition to 
witnessing tests, conferences are scheduled on grading 
rules for structural timbers, on the toxicity of preserva- 
tives and on other problems involved in the preservation 
of timber. An inspection will also be made of the ex- 
perimental track which the laboratory is maintaining 
jointly with the C. M. & St. P. 


Maintenance of Way Club of Chicago 


The use of concrete slabs as a roadbed covering to 
afford a more stable support for the tracks in the new 
Chicago Union station was described by J. D’Esposito, 
chief engineer, at a meeting of the Maintenance of Way 
Club of Chicago, held at the rooms of the Western So- 
ciety of Engineers on the evening of February 20. About 
60 members and guests were present. Mr. D’Esposito 
described the extremely unfavorable conditions encoun- 
tered in the form of a blue clay subsoil at approximately 
the level of the Chicago river, producing a condition con- 
ducive to soft, pumping track. By covering the clay with 
a 12-in. blanket of concrete this difficulty has been entirely 
overcome and the cost of maintaining track laid on this 
blanket (with about 8 in. of ballast under the ties) has 
been only 25 per cent of the cost of similar track with 
equivalent traffic where the ballast rested directly on the 
clay. Mr. D’Esposito’s talk was discussed at consider- 
able length and called forth considerable comment on the 
possibilities for more extended use of this form of con- 
struction. 





Derrick Car With Pile Driver Leads 
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The Material Market 


VERY DAY in every way, the prices are higher and 
higher. This applies uniformly throughout the mar- 
ket for all kinds of materials purchased by the railroads 
and reflects the relation of supply and demand. The un- 
filled orders of the United States Steel Corporation, as 
reported on January 31, 1923, totaled 6,745,703 tons as 
compared with 4,141,609 tons on February 28, 1922. Un- 
filled orders for Southern pine lumber totaled 20,000 car- 
loads on February 9, as compared with about one-half 
that amount a year ago, while in the case of Douglas fir 
the carloads on order increased from 7,205 on October 4, 
1922, to 10,761 on February 14. Production also has in- 
creased. The output of steel ingots for the United States 
during the month of January was at the annual rate of 
42,800,000 tons, this rate being 123 per cent greater than 
the production for 1921 and only 1.9 per cent below the 
high record year of 1917. However, production is not 
keeping up with the demand as indicated by frequent re- 
ports of delays in deliveries. 
Under such circumstances, it is natural that prices con- 
tinue to rise and this will be noted at once in the compari- 
son of January and February prices listed below. 


Prices in Cents Per Pound 


January 25 February 20 
Pittsburgh Chicago Pittsburgh Chicago 

Track spikes.... .... 2S, tae Oe. esa BO ges 3.00 
Track bolts..... * di to = 24 3.85to 4.00 3.85to 4.50 3.85to 4.00 
Angle bars.... sips VS Ree ve Se ee 2.75 
Tie plates, steel. 2 4 dnp 2.45 ae 2.45 an 2.45 
Tie plates, iron. aes Es Nas 2.50 oe pes. aah 2.60 
Plain wire...... 2.45 to 2.60 2.79to 2.94 2.65to 2.75 2.99to 3.09 
Wire nails...... 2.70 to 2.80 3.04to 3.14 2.80to 3.00 3.14to 3.34 
Barbed wire, gal. 3.35to 3.45 3.69to 3.79 3.55to 3.80 3.39to 4.14 
C. I. pipe, 6 in. or 

larger, per ton .... aioe Lf Ch Bee vane case >, Sa0 
|g EO 2.00 to 2.10 2.20to z =e 2:10:40 2,25... 2.3520 *,05 
RROD h50 ke nee ee 2.00 to 2.10 2b WO ee «BOS 10). cscs 
Bars, soft steel. 2.00 to 2.10 2. 10 to 3 30 2.10 to 2.25 B35 00. bs 
Open hearth rail per gross ton, f. o. b. mill......... EEE RS Raa Sts ia 43.00 


Prices of scrap continue to rise, as noted in the table 
below. Demand for scrap is much greater in the east 
than in the west and there has been a considerable move- 
ment of scrap eastward from Chicago and other middle 


western markets. 
Prices Per Gross Ton at Chicago 


nuary ebruary 
A OMe | Ua pare Sy cramer senate pean $32.00 to $35.00 $32.00 to $35. P| 
TOTS STREIG: ya < soul ».< paid oss M60 3 Miers Oto 21.00 21.50 to 
Rails lees than 3 ft. Jong... 2 00:003 404.06 22.50 to 23.00 24.00 to 24°80 
Frogs and switches cut apart.......... 19.25 to 19.75 19.75 to 20.00 
Per Net Ton 
No. 1 railroad wrought............++- 18.00 to 18.50 22.50 to 23.00 
RCSL MARIE AER. ao baw’ vinc.sir tig OR ww leee 19.00 to 19.50 20.00 to 290.50 


The lumber manufacturers are not meeting the demand, 
with a consequent advance in price. However, every 
effort is being made to avoid a skyrocketing of prices 
which would eventually prove disastrous to building and 
buying. 


Southern Mill Prices 


January February 
Flooring, 1x4, B. 8 eM Scare tke cae cee eet $51.20 $51.65 
Boards, 1x8, 5 Pay a EARP RERE Ne en MEE AIS Hes hap, & 39.45 38.15 
Dimension, 2x4, 26 tc 1; ROMMMON esha yk cc iwrasans 30.70 31.35 
Dimension, 2x10, 16, NGS BE cS: aoe Sue e selena es 29.85 31.35 
Teahers, AF6- 10 GES. NO. Vs oc sine s vis n.c cet deep cat che sie SOLID 29.10 
Timbers, 3x12 to 12x12, PED: ee ass tess eel nkecasie 32.75 ee 

Douglas Fir Mill Prices 

Fieoring,. 154, NO, 2, Gledt TRE irigcke ei chk scpatvecse $39.00 $40.00 
Boards, 1x6, 6 to 20, No. 1, common.............005 15.00 17.50 
Dimension, 2x4, 16, No. Ds GOMAINON 5.5 civ. sins apices etiew 20.50 21.50 
Dimension, 2x10, 16, No. if CURD a6) cab ose veces 21.50 21.50 
Timbers, 6x6 to 8x8, Bee. 1, CORMAON  c deic vb hdc nae cae 18.00 18.00 
Timbers, 10x10 ‘to. 12x12, rough .....06.0 isescecececes 22.00 22.00 


Cement prices are also on the rise. Recent quotations 
issued by the Universal Portland Cement Company show 
advances of 10 to 15 cents per barrel. Current prices per 
barrel in carload lots, f. o. b. middle western cities, are as 


follows. The prices do not include package. 

GEOR AE Pere Eee S526 = EA Mis oid st oases coe sbeted $2.14 
ERCINMATL ook c n'y contd espe hben 2A. ME oie has obo ngs Sma 2.37 
DAVEE Sp sitcinpecepates OAS MEOMD OE: 68 oan ckces hp Bb ee ae 
WORIOS. cach savk sore canes QAP = UAE 5 6b Kiloe Lance's 2.24 

















Western Transcontinental Roads at a meeting in Chicago 
on February 17 adopted a new schedule of rates for traffic 
moving from Chicago and points west to the Pacific Coast 
which will apply eventually to practically. all articles in which 
middle west manufacturers compete with manufacturers in 
the east for west coast business. These reductions are made 
to offset the increased movement of freight through the 
Panama Canal. 


The anrual report of James C. Davis, as director general 
of railroads and agents.of the President in the liquidation 
of liabilities growing out of or connected with the federal 
control of railroads, shows that the carriers had presented 
claims up to December 31, 1922, aggregating $952,642,068. 
During last year claims aggregating $284,403,805 were settled. 
In making these settlements $78,095,205 was paid to creditor 
roads and $39,974,017 was collected from debtor roads, result- 
ing in a net expenditure by the government in arriving at 
‘these adjustments of $38,121,187. 


E. C. Willis, assistant general manager of the Missouri 
Pacific, testified during a federal inquiry at St. Louis that the 
strike cost that company $2,000,000 in direct expenses and 
made necessary the purchase of 15 locomotives at a cost of 
$3,000,000. A representative of the Chicago & Alton said 
that the cost of the strike to his company was $1,907,990. 
The Alton also paid bonuses amounting to $540,000 to em- 
ployees and the Wabash spent $179,000 in the same manner. 
The total cost of the strike, to the seven railroads which 
testified at the hearing, was $14,896,000. 


The electrification of steam railroads, in the opinion of a 
committee of the American Society of Civil Engineers, pre- 
sented at the annual meeting of the American Society of Civil 
Engineers, January 17, 1923, is not primarily, or even largely, 
a question of the choice of a particular system or type of 
electrification, but, on the contrary, and especially at this 
time, is more largely dependent on financial and economic 
conditions. If these conditions, in any case, justify the cost 
of electrification, little or no difficulty would be had in the 
selection of the system or type of electrification which would 
reasonably meet the requirements. 


President Harding has designated C. H. Huston, assistant 
secretary of the Department of Commerce, to act as a repre- 
sentative of the government on the Committee on Marine 
Piling Investigations of the National Research Council, 
because of the heavy losses which the Bureau of Yards and 
Docks of the Navy Department, the Engineer Corps., the 
Quartermaster Corps of the War Department and other gov- 
ernment organizations have suffered from the attacks of 
marine borers. Through his contact arrangements have been 
developed for the Chemical Warfare Service of the War 
Department to determine the best substance for impregnat- 
ing timber which will be poisonous to shipworms after they 
have entered the wood. 


The railroad labor organizations eligible to participate in 
the nomination of candidates for appointment by President 
Harding to succeed Albert Phillips, whose term as a mem- 
ber of the labor group on the Railroad Labor Board expires 
on April 15, have definitely decided upon six names which will 
be submitted to the president, according to reports. The 
recommendation will include John H. Sylvester, vice-presi- 
dent of the Brotherhood of Railway Clerks; J. J. Farnum, 
Maintenance of Way Employees; D. W. Helt, president, 
Order of Railway Signalmen; Thomas Pearson, general chair- 
man, New Haven chapter, Order of Railway Telegraphers; 
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G. C. Milan, Brotherhood of Railway Clerks, and Albert 
Phillips (renomination), Brotherhood of Locomotive Fire- 
men, 


Decisions of the Railroad Labor Board prescribing the 
methods to be used in the selection of representatives of rail- 
road employees to confer with the managements on wages 
or working conditions are within the jurisdiction and function 
of the board, although not compulsory, the United States 
Supreme Court held in a unanimous decision handed down on 
February 19 in the case of the Pennsylvania Railroad against 
the Labor Board. 


The Chicago, Rock Island & Pacific’s pension system re- 
ports that 697 employees have received benefits under this 
system during the 13 years of its existence. This system, 
which became effective in January, 1910, is open to all 
retiring employees 70 years of age and over with 20 years 
continuous service and to all employees with 25 continuous 
years of service who have become totally or permanently 
incapacitated for active service. The pension allowance 
depends upon the length of service and the proficiency of the 
employee, the pensions being granted on the basis of one 
per cent of the average monthly wage for the last 10 years 
of service for each year of continual service, with the further 
rule that no pension will be less than $20 per month or in 
excess of $150 per month. 


The American Association of Engineers has appointed a 
committee to make a study of the engineering field with the 
idea of classifying the various positions. This committee, 
of which A. B. McDaniel, member of the Civilian Advisory 
Board of the general staff of the War Department, is chair- 
man, has undertaken a detailed study of the engineering posi- 
tions in the highway field and is now initiating a similar in- 
vestigation in railway service. From information which is 
being collected from a questionnaire submitted to large num- 
bers of engineers in these industries, this committee will 
endeavor to prepare specifications covering the minimum or 
basic requirements for various positions, the things that a 
man must know and the personal abilities and qualities which 
he must possess in order to function properly. 


Erie Track Inspection Awards 


The Erie railroad’s annual track inspection awards were 
both larger in number and in amounts for 1922 than in previ- 
ous years. In 1921, 51 prizes ranging from $25 to $200 were 
awarded while in 1922 there were 117 ranging from $75 for 
second prize section to $200 for first prize supervisor’s sub- 
division. First prizes of $200 each were awarded to R. E. 
Ruby, supervisor New York division, New York region; F. 
Fiske, supervisor, Susquehanna division, Hornell region; C. 
Pierson, supervisor, Mahoning division, Ohio region, and 
Wm. Murtaugh, supervisor, Marion division, Chicago region. 
Prizes of $100 each were awarded the sub-divisions having 
no low joints as follows: New York region, M. Deniff, super- 
visor, Terminal division; W. C. Carpenter, supervisor, Ter- 
minal division; John Carr, supervisor New York division; 
J. P. Worzel, supervisor, New York division; A. W. Wohl, 
supervisor, Wyoming division; C. H. Welch, supervisor, 
Delaware division; branch lines, G. L. Dunn, supervisor, 
Greenwood Lakes division; P. F. Corcoran, supervisor, N. Y. 
S. & W.; T. Beam, supervisor, W. B. & E.; Hornell region, 
F, Fiske, supervisor, Susquehanna division; M. J. Cooney, 
supervisor, Allegheny division; branch lines, L. Sipple, super- 
visor, B. & S. W.; Ohio region, C. Pierson, supervisor, Ma- 
honing division; and N. E. Scribner, supervisor, Kent division. 
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General 


W. L. Anglin, roadmaster on the Norfolk & Western, with 
headquarters at Petersburg, Va., has been promoted to assist- 
ant superintendent of the Norfolk division in charge of main- 
tenance, with headquarters at Creve, Va., succeeding L. C. 
Ayers, promoted to superintendent of the Shenandoah division 
with headquarters at Roanoke, Va. 


Joseph E. Crawford, chief engineer of the Norfolk & West- 
ern for the last eight years, with headquarters at Roanoke, 
Va., has been promoted to assistant general manager, with 
the same _ headquarters. 
Mr. Crawford was born 
on September 1, 1876, at 
San Diego, Cal., and re- 
ceived his early engineer- 
ing education at the Uni- 
versity of Pennsylvania, 
from which he was gradu- 
ated in 1897. Prior to fin- 
ishing his collegiate 
studies he was employed 
intermittently as a drafts- 
man on foundry work 
with the Pencoyd Iron 
Works. He was employed 
later as a designer and in 
July, 1903, entered railway 
service as acting bridge 
engineer of the Norfolk & 
Western. He was subse- 
quently promoted to 
bridge engineer and held 
this position until May, 
1913, when he was ap- 
pointed acting chief engineer. After serving in this capacity 
until February, 1914, he was promoted to chief engineer, 
which position he held until his recent promotion. 


H. N. Rodenbaugh, whose promotion to general manager 
of the Florida East Coast, was reported in the February 
issue, was born at Norristown, Pa., on Novembmer 20, 1879, 
and graduated from the 
University of Pennsylva- 
nia in 1901. He entered 
railway service in January, 
1902, as a draftsman in the 
office of the chief engineer 
of the Norfolk & Western, 
leaving that company in 
July, 1903, to go with the 
Alan Wood Iron & Steel 
Company, Conshohocken, 
Pa., as yard superintend- 
ent. In June, 1904, he re- 
turned to railway service 
as an assistant engineer in 
the office of the chief 
engineer maintenance of 
way and structures of the 
Southern, with headquar- 
ters at Washington, D. C., 
leaving the Southern in 
October, 1905, to become 
assistant engineer of 
bridges and buildings on the Carolina, Clinchfield & Ohio 
at Bristol, Va. In June, 1906, he was appointed principal 
assistant engineer of the Virginia & Southwestern, leav- 
ing this position in January, 1908, to become structural en- 
gineer of the Philadelphia & Reading, with headquarters at 
Philadelphia, Pa. In June, 1909, he returned to the South- 
ern as an assistant engineer of bridges, serving subsequently 
as an engineer in charge of terminal construction, supervis- 
ing engineer and principal assistant engineer, in the valuation 
department, until July, 1918, when he was appointed engineer- 
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ing assistant to the regional director of the Southern region 
of the Railroad Administration. In March, 1920, he was pro- 
moted to regional engineer of the Southern and Pocahontas 
regions, serving in this capacity until later in the same year 
when he was appointed chief engineer of the Florida East 
Coast, with headquarters at St. Augustine. 


Alexander M. Parker, superintendent of the Philadelphia 
Terminal division of the Pennsylvania and for many years 
an officer of the engineering department, has been promoted 
to general superintendent of the Eastern Pennsylvania di- 
vision, with headquarters at Harrisburg, Pa. Mr. Parker was 
born in Carlisle, Pa., in 1870, and was educated at Dickinson 
College, following which he entered railway service as a rod- 
man on the Pennsylvania. In 1891 he was transferred to 
the assistant engineer’s office, of the Philadelphia division, 
and later to the office of the principal assistant engineer at 
Altoona, where he remained until 1892, when he was pro- 
moted to assistant supervisor of the Philadelphia division. 
In 1896, he was transferred to the Philadelphia yards and 
in 1897, was appointed supervisor at Tyrone, in which ca- 
pacity he later served on the Frederick, Schuylkill and New 
York divisions, until 1903, when he became assistant to the 
principal assistant engineer at Jersey City.. He was pro- 
moted to principal assistant engineer in 1905, and continued 
in this capacity until the organization of the Hudson division 
at New York in 1909, when he was promoted to superin- 
tendent of that division, since which he served successively 
on the Allegheny, Camden Terminal and Philadelphia Ter- 
minal divisions, until his recent promotion. 


Engineering 


James R. Barber, division engineer of the Toronto Ter- 
minals of the Canadian Pacific, for the past three years, has 
retired, 


C. E. Gosline, roadmaster on the Delaware & Lackawanna, 
with headquarters at Hoboken, N. J., has been promoted to 
the position of track engineer. 


John A. Buck, supervisor on the Minneapolis & St. Louis, 
with headquarters at Ft. Dodge, Iowa, has been appointed 
assistant engineer on the Wabash, with headquarters at 
Montpelier, Ohio. 


A. L. Carruthers, government district engineer, with head- 
quarters at Prince Rupert, B. C., has been promoted to in- 
spector of bridges with headquarters at Vancouver to suc- 
ceed T. Kirkpatrick, promoted. 


L. L. Lyford, chief clerk to the chief engineer of the Illinois 
Central, with headquarters at Chicago, has been promoted 
to assistant engineer in charge of the construction of the 
Markham yard, with headquarters at Harvey, III. 


W. P. Wiltsee, principal assistant engineer of the Norfolk 
& Western, with headquarters at Roanoke, Va., has been 
promoted to acting chief engineer, with the same head- 
quarters, succeeding J. E. Crawford, promoted, as noted else- 
where. For a sketch of Mr. Wiltsee’s life see page 292, 
Railway Maintenance Engineer, August, 1922. 


J. S. Bassett, assistant engineer on the Missouri Pacific, 


with headquarters at St. Louis, Mo., has been promoted to 
division engineer, of the Northern Kansas division, with head- 
quarters at Atchison, Kan., to succeed J. H. McFadden; who 
has been transferred to the Joplin division, with headquarters 
at Nevada, Mo., in place of L. Winship, who has been trans- 
ferred to the Wichita division, with headquarters at Wichita, 
Kan., to relieve J. R. Nagel, who has been transferred to the 
Missouri division, with headquarters at Poplar Bluff, Mo., 
to succeed E. B. Fithian, promoted, as noted in the February 
issue, 


Leon W. Dinsmore, whose promotion to assistant engineer 
maintenance of way of the Chicago, Indianapolis, was re- 
ported in the February issue, was born at Bloomington, Ind., 
on February 27, 1871, and was educated at Indiana and Purdue 
Universities. He entered railway service in June, 1902, as a 
rodman on the Cleveland, Akron & Columbus and in Septem- 
ber of the same year was appointed assistant engineer on 
the Toledo, St. Louis & Western. From June, 1903, to June, 
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1912, he was assistant engineer on the Chicago, Indianapolis 
& Louisville. on the latter date becoming a draftsman for the 
Chicago & Bloomington Stone Company at Bloomington, 
Ind. He left this company in August, 1913, to engage in 
similar work for the J. W. Hoadley Stone Company at 
Bloomington, Ind., and-in May, 1915, returned to the Chi- 
cago, Indianapolis & Louisville as a pilot of a valuation party. 
In January, 1916, he was promoted to assistant engineer, 
which position he held at the time of his recent promotion. 


Charles W. Johns, whose promotion to the position of chief 
engineer of the Chesapeake & Ohio, with headquarters at 
Richmond, Va., was noted in the February issue, was born 
on December 28, 1875, at Farmville, Va. He entered railway 


service on September 1, 1899, as an instrumentman with the’ 


Chesapeake & Ohio, subsequently being promoted to assist- 
ant engineer on construction, which position he held until 
July 31, 1903, when he was promoted to assistant engineer, 
maintenance department, with headquarters at Hinton, W. 
Va. From December 1, 1904, to April 30, 1906, he was assist- 
ant division engineer, with the same headquarters, and on 
the latter date was promoted to division engineer. On July 
1, 1906, he was promoted to assistant engineer maintenance 
of way at Hinton, and from May 1, 1910, to January 31, 
1914, was engineer maintenance of way, with headquarters 
at Huntington, W. Va. On February 1, 1914, he was trans- 
ferred to Richmond as engineer of branch lines, which posi- 
tion he held until August 1, 1920, when he was appointed 
engineer of construction, in which capacity he was serving at 
the time of his recent promotion. 


Track 


Harry Jenkins, assistant in the engineering corps on the 
Delaware, Lackawanna & Western, was made terminal track 
supervisor, with headquarters at Hoboken, N. J., to succeed 
John Kielty, promoted to roadmaster to succeed C, E. Gos- 
line, who has been promoted to track engineer. 

R. D. Brown has been appointed roadmaster of the First 
district of the Coast Lines of the Atchison, Topeka & Santa 
Fe, with headquarters at Kingman, Ariz., succeeding R. Jones, 
assigned to other duties. H, L. Hoskins, acting roadmaster 
of the Third district of the Arizona division, with headquar- 
ters at Parker, Ariz., has been appointed roadmaster, with 
the same headquarters. 

Nels C. Peterson, whose promotion to general roadmaster 
of the Nebraska division of the Union Pacific, with head- 
quarters at Omaha, Neb., was noted in last month’s issue, 

was born at Grand Island, 

Neb., on July 7, :1877, and 

entered railway service on 

August 1, 1893, as a sec- 

tion laborer on the Union 

Pacific. He continued in 

this capacity until May 1, 

1898, when he was pro- 

moted to section foreman, 

a position he held until 

January 1, 1912, when he 

was promoted to roadmas- 

ter. Thereafter he served 
as roadmaster on various 

divisions until May 9, 

1921 when he was pro- 

moted to general road- 

master of the Wyoming 
‘ division on February 13, 

1922, and continued in this 

capacity until March 5, 

1922, when he became 

roadmaster, this time on 

the Nebraska division, the 
position he held at the time of his recent promotion to gen- 
eral roadmaster at Omaha, as noted above. 





Nels C. Peterson 


W. R. Millis, supervisor on the Mobile & Ohio, with head- 
quarters at Murphysboro, Ill, has been transferred to Union 
City, Tenn., succeeding L. C. Arnold, who has been promoted 
to roadmaster,-with headquarters at Murphysboro, IIl., in 
place of W. B. Harris, who has been transferred to Jack- 
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son, Tenn. S. W. Cheatham, supervisor of bridges and build- 
ings, with headquarters at Murphysboro, IIl., has been pro- 
moted to assistant roadmaster of the St. Louis division, with 
the same headquarters. 


R. O. Dougherty, section foreman on the Minneapolis & 
St. Louis, has been promoted to supervisor, with headquarters 
at Conde, S. D., succeeding J. W. Hruska, who has been trans- 
ferred to Ft. Dodge, Iowa, in place of Thomas Halvorsen, 
who has been transferred from District No. 1 to District No. 
2, with the same headquarters, succeeding John A. Buck, 
resigned, to accept service with another company as noted 
elsewhere in these columns. 

Luther C. Arnold, who has been promoted to roadmaster 
on the Mobile & Ohio, with headquarters at Murphysboro, 
Ill., as noted elsewhere in these columns, was born at Brad- 
ford, Tenn., on July 2, 1876, and was educated at the Brad- 
ford llormal Institute. He entered railway service on July 
17, 1896, as a section laborer on the Illinois Central and on 
June 28, 1897, was promoted to section foreman. From 
March 28, 1901, to July 27, 1902, he served as extra gang 
foreman, on the latter date being promoted to general fore- 
man, On June 28, 1904, he was appointed an extra gang fore- 
man on the Yazoo & Mississippi Valley, and on October 27 
of the same year, he returned to the Illinois Central as 
extra gang foreman. On January 1, 1911, he was appointed 
track supervisor on the Mobile & Ohio, the position he 
held at the time of his recent promotion to roadmaster, 


Obituary 


Ernest C. George, general foreman of bridges and buildings 
on the Gulf, Colorado & Santa Fe, with headquarters at Beau- 
mont, Tex., died recently following an illness of several 
weeks, 

C. E. Lindsay, special engineer on the New York Central 
with headquarters at New York City, died on February 17 
of spinal meningitis. Mr. ‘Lindsay was born at Philadelphia, 
Pa., on March 21, 1865, and 
graduated from the Uni- 
versity of Pennsylvania in 
1883. In his early railway 
work he was a _ topog- 
rapher on surveys for the 
Union Pacific until 1886. 
In 1888, he became a level- 
man on construction on 
the Cincinnati & Rich- 
mond branch of the Penn- 
sylvania Railroad, later be- 
ing promoted to assistant 
engineer on the western 
division of the Pittsburgh, 
Fort Wayne & Chicago 
and to engineer mainte- 
nance of way of the Pitts- 
burgh, Cincinnati, Chicago 
& St. Louis portion of the 
Pennsylvania lines west of 
Pittsburgh, a position in 
which he served until 1898, 
when he left this road to 
become a roadmaster on the Southern. In September, 1901, 
Mr. Lindsay left the Southerii to become division engineer 
on the Pennsylvania division of the New York Central. In 
1903 he was-transferred to the Middle division with head- 
quarters at Albany, where he remained until May 1, 1907, 
when he was appointed engineer maintenance of way of the 
electrified zone with headquarters at New York City. On 
October 15, 1908, he was transferred to the Mohawk division 
with headquarters at Albany, where he remained until June 
1, 1918, when he left the New York Central to become a 
member of the Board of Railway Wages and Working Con- 
ditions under the United States Railroad Administration and 
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- later a member of the Bi-Partisan Board. When the Labor 


Board was created he was appointed a member of the Con- 
ference Committee of Managers, remaining at this work until 
March, 1920, when he returned to the New York Central as a 
special engineer, the position he held at the time of his death. 
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Edwin W. Sanford, track engineer of the Delaware, Lacka- 
wanna & Western, with headquarters at Hoboken, N. J., 
died during January at Summit, N. J., following an attack 
of influenza-pneumonia. 

William McNab, chief valuation engineer of the Grand 
Trunk, with headquarters at Montreal, Que., died in Montreal 
on February 23. He was born on January 14, 1855, at Irvine 


Ayrshyre, Scotland, and 
received his education at 
McGill Model School, 
Montreal, Que., and at 


Montreal Collegiate Insti- 
tute. He entered railway 
service on May 17, 1870, as 
an indentured pupil in the 
engineering department of 
the Grand Trunk, and 
from 1870 to 1875 was em- 
ployed on various con- 
struction work including 
the International bridge 
across the Niagara river 


between Buffalo, N. Y., 
and Ft. Erie, Ont., the 
Union Station buildings 


and general terminal fa- 
cilities at Toronto and 
the construction of train 
ferry docks at Point Ed- 
ward, Ont., and Ft. Gra- 
tiot, Mich. Between 1875 
and 1885 he was engineer of construction on double track. 
Between 1886 and 1896, inclusive, he had charge of general 
engineering work and maintenance of way, including the 
construction of the terminal station at Montreal, and from 
1896 to 1907 assisted the chief engineer on various works. 
Promoted to principal engineer, system, in 1907, he continued 
in this capacity until 1917, when he became valuation engi- 
neer, which position he held, together with that of chairman 
of the Valuation Committee, at the time of his death. Mr. 
McNab has been a director of the American Railway En- 
gineering Association and was president 1908-09. 

« John E. Blunt, formerly chief engineer of the Chicago & 
North Western, died at Pasadena, Cal., on February 20, at the 
age of 94 years. Mr. Blunt was born on December 25, 1829, 
at the Cherokee Indian 
Mission, Brainerd, Tenn., 
and received his education 
at Philips Academy, ; And- 
over, Mass. He entered 
railway service in 1851 as 
a rodman on the Memphis 
& Charleston (now a part 
of the Southern), where he 
remained as an assistant 
engineer and later as resi- 
dent engineer until 1858, 
Thereafter Mr. Blunt was 
chief engineer of the 
Georgia Air Line from 
1859 to 1861, when he be- 
came assistant engineer on 
the Chicago & Galena 
Union. He continued as 
assistant engineer on this 
line until its acquisition by 
the Chicago & North 
Western in 1864, when he 
was appointed division 
engineer of the Galena division. Thereafter Mr. Blunt was 
chief engineer of the Dakota Central and engineer of the 
Winona & St. Peter’s railway until 1888, when he became 
chief engineer of the Chicago & North Western system, a 
position he held until December 1, 1899, when he left actiwe 
railway service to engage in consulting practice, in which he 
was engaged up to the time of his retirement from active 
work in 1912, Since 1912 Mr. Blunt has resided at Pasadena, 


Cal. 
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The Atchison, Topeka & Santa Fe will close bids on Febru- 
ary 26 for the construction of a freight and passenger sta- 
tion.at Lyons, Kan., and will construct eight miles of third 
main track from Emporia, Kan., to Plymouth, reported as 
contemplated in the February issue. This company has au- 
thorized the following construction work at Emporia, Kan., 
which was reported as contemplated in the February issue: 
One 120 ft. turntable, a 43-stall roundhouse, a 1,000 ton coal 
chute, cinder pits, oil and water crane with necessary tracks, 
a blacksmith building, lavatory and roundhouse office build- 
ing and car repair yard facilities. 

This company will construct a new double track bridge 
across the Mississippi river at Fort Madison, Ia., to be 
located a short distance north of the present bridge. Plans 
for the structure are now being made, but will not be com- 
pleted for several months. 


The Baltimore & Ohio is calling for bids for the construc- 
tion of a water treating plant at Ivorydale, Ohio, a suburb 
of Cincinnati. 


The Canadian Pacific has announced that its construction 
program for 1923 will include the building of two freight 
sheds at Ft. William, Ont., to replace sheds destroyed by fire; 
the building of a new freight shed at St. Gabriel, Que., and a 
round house at North Bay, Ont.; the extension to station 
facilities at East Lyndon, Me., and at Mattawa, Ont., Hagar, 
Cutler and Dean Lake; alterations and extensions to icing 
facilities at Winnipeg and Brandon, Man., and Sutherland, 
Sask.; an extension to the engine house at Hardisty, Alta., 
and extensive improvements to mechanical plants at Weston, 
Ont., Neudorf, Sask., Reston, Sask., Minnedosa, Man., Broad- 
view, Sask., and at Regina, Calgary, Alta., and Alyth. This 
company also contemplates building lunchrooms at Ignace, 
Ont., and Swift Current, Sask.; providing new stations at 
Arden, Man., Darlingford and Carnduff and Congress, Sask., 
and Lake Windermere, B. C.; coaling plants at Ignace and 


Kenora, Ont., at Winnipeg, Man., Estevan, Sask., Red Deer, 


Alta., Megantic, Que., and at Jackfish, Ont.; and steel water 
tanks of 0,000 to 100,000 gal. capacity at McAdam Junction, 
N. B., and at Gtelph Junction, Ont., Nemegos, Markstay and 
Grassett and at St. Johns, Que. 


The Central of Georgia has completed negotiations with 
the city authorities of Columbus, Ga., preliminary to the 
elimination of three important street crossings in that city. 
The work will involve a highway viaduct and a subway and 
will enable the road to enlarge its yard, which work is also 
contemplated. 


The Chesapeake & Ohio is building a new freight station 
at Norfolk, Va., at a cost of $150,000 and contemplates the 
expenditure of approximately $4,000,000 in the improvement 
of terminal facilities at Newport News. 


The Chicago & Alton contemplates the construction of 
five miles of second main track from Manchester, IIl., to 
Murrayville, and will construct additional yard tracks at 
Godfrey, Ill., as a part of the construction of eight miles of 
second track from Godfrey to Shipman. The company also 
contemplates the construction of an ice house at Blooming- 
ton, Ill., and an engine house at Carlinville. 


The Chicago & North Western will construct two subways 
for the extension of Ogden avenue, Chicago, to cost approxi- 
mately $300,000, and contemplates the construction of.a one- 
story boiler house and machine shop at Winona, Minn. This 
company has awarded a contract to John Marsch, Chicago, 
for the reduction of the grade on Fetterman hill near Douglas, 
Wyo. 

The Chicago, Burlington & Quincy has authorized . the 
construction of a four-story, 796 ft. by 110 ft. reinforced con- 
crete and steel outbound freight house at Canal and Polk 
streets, Chicago. A viaduct adjoining the recently completed 
inbound freight house will be extended north to Harrison 
street. Bids for the construction of caisson foundations for 
the new freight house and viaduct have been received and 
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bids for the construction of the main building and the super- 
structure of the viaduct will be called for about May 1. 

This company will close bids on March 2 for the construc- 
tion of a new freight and passenger station at Weston, Mo., 
reported in the February issue. 


The Chicago, Rock Island & Gulf has awarded a contract 
to the Railroad Water & Coal Handling Company, Chicago, 
for the construction of a 300-ton, 2-track coaling and sanding 
station at Amarillo, Texas. 


The Chicago, ‘Rock Island & Pacific will construct five 
additional storage tracks, each 1,000 ft. long, at Caldwell, 
Kan., and will enlarge the yard and construct a coaling sta- 
tion at Herington, Kan. This company has also called for 
bids for the construction of 16 miles of second track between 
Paxico, Kan., and Volland, and seven miles of second track 
between Latimer and Herington. 


The Chicago Union Station has awarded a constract for 
the erection of the steel work for the headhouse of the Union 
Station, Chicago, to the R. C. Weiboldt Company, Chicago. 


The Detroit Grand Belt has applied to the Interstate Com- 
merce Commission for a certificate authorizing the con- 
struction of a belt line from Wyandotte to Mount Clemens, 
Mich., 47 miles. 

The Great Northern will construct a 30 ft. by 50 ft. addi- 
tion to the woodworking shop and a 600 ft. monitor on the 
car repair shed at Great Falls, Mont., to cost approximately 
$42,000. Bids will be called for about March 1. This com- 
pany is calling for bids for the construction of a 145 ft. by 
300 ft. addition to the car repair shop at St. Cloud, Minn., to 
cost approximately $100,000, and has awarded a contract to 
A. Guthrie & Co., St. Paul, Minn., for the construction of 
19 miles of second track between Java, Mont.; and Nyack. 


The Illinois Central has applied to the Interstate Commerce 
Commission for authority to construct a line. from Edgewood, 
Ill, to Fulton, Ky. The Southern Illinois & Kentucky is to 
build the line from Edgewood to a connection with the 

Paducah & Illinois at Metropolis, Ill., 123.7 miles, with a 
7-mile branch from Akin to a connection with the Benton & 
Southern, and the Chicago, St. Louis & New Orleans the 
line from Fulton, Ky., north to a connection with the Paducah 
& Illinois just south of the Ohio river, 42.1 miles, the Illinois 
Central to acquire and hold the stock of the Southern 
Illinois & Kentucky and to lease and operate the new line. 

This company is planning to build about four miles of in- 
dustrial track at Johnson City, Ill., and will construct a one- 
story brick suburban passenger station at Seventy-ninth street, 
Chicago, to cost approximately $15,000; also 11 team tracks at 
South Water street, Chicago, of a total length of 7,000 ft. 

This company has authorized alterations in the passenger 
station at Kankakee, IIl., to cost approximately $30,000, will 
construct a one-story brick passenger station at Vandalia, 
Ill., to cost approximately $35,000, and will make alterations 
in the passenger station at Morganfield, Ky., at an approxi- 
mate cost of $16,000. 

The Louisiana Railway & Navigation Company has secured 
a location for a new passenger station at New Orleans, La., 
and is now preparing plans for the construction of the building. 


The Missouri, Kansas & Texas is calling for bids for the 
construction of water treating plant at 25 points along its 
line. 

The Missouri Pacific has awarded a contract to J: J. Wuell- 
ner & Son, Alton, IIl., for the construction of a 147-ft. by 201- 
ft. brick machine shop at Ewing avenue, St. Louis, Mo., and 
awarded a contract to J. C. Duncan, St. Louis, Mo., for the 
construction of a one-story, frame freight depot at Winns- 
boro, La., reported in the February issue. 

This company. contemplates the construction jointly with 
the Kansas City Southern, St. Louis-Southwestern and the 
Texas & Pacific of a new passenger station at Texarkana, 
Ark., to cost approximately $75,000, and has been ordered by 
the Louisiana Public Service Commission to construct a 
freight and passenger station at Delco, La., plans for which 
are to be completed within 30 days. 


The National Railways of Mexico plan the construction of 
a new line from Calexico,. Cal., through Lower California to 
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Port La Bomba, Mexico, on the gulf of California, a distance 
of 90 miles, 


The New York Central has awarded a contract to the 
Roberts & Schaefer Company, Chicago, for the construction 
of a 100-ton two track, reinforced concrete automatic 
operated locomotive coaling station at North Judson, Ind. 


The Northern Pacific contemplates the construction of a 
35-mile branch line from a point on its main line about six 
miles west of Forsyth, Mont., into the company’s coal fields, 
and will construct an 80-ft. steel and concrete bridge across 
Central avenue, Minneapolis, Minn. A contract for the fabri- 
cation of the steel has been awarded to the American Bridge 
Company, New York. Bids for the remainder of the struc- 
ture will be called for about March 1. 


The Pacific Southwestern has been authorized by the Inter- 
state Commerce Commission to construct 4 miles a line from 
Lompoc to White Hills, Cal. 


The Pennsylvania contemplates the construction jointly 
with the Baltimore & Ohio, Erie and the City of Akron, Ohio, 
of 2,000 ft. concrete and steel bridge at North Arlington 
street, Akron. 


The Pere Marquette has awarded a contract to Battey & 
Kipp, Chicago, for the construction at Detroit, Mich., of a 
30-stall roundhouse, a 100 ft. electrically operated turntable, 
a concrete coaling station and sandhouse, a water tank, a 
cinder pit and related facilities. ‘The construction will involve 
changes in the main track at this location and a rearrange- 
ment of the coach and freight yards. When-completed the 
facilities will also be used by the Wabash and the Penn- 
sylvania. The total cost of the project exceed $1,000,000. 


The Philadelphia & Reading has awarded a contract to the 
McMyler-Interstate Company, Bedford, Ohio, for furnishing 
and erecting at its Port Richmond terminal, Philadelphia, a 
120-ton car dumping machine to replace the gravity trestle 
pier No. 18, which was destroyed by fire on November 24. 
This coal dumping machine will cost $1,500,000 and will be 
capable of handling all sizes of cars. The new plant is to 
consist of a pier 900 ft. long, with car dumping machine, 
power plant, thawing plant, car haulage machinery, mechan- 
ical trimming and boat haulage machine, and machines 
designed to deliver coal direct from railroad cars to vessels. 
The thawing house is to be 440 ft. long, having four stalls, 
each capable of handling 11 cars, or a total of 44 cars at 
one time. The entire plant is to be complete and ready for 
service by the fall season of the current year. 


The St. Louis-San Francisco closed bids February 7 for 
the construction of a 96-ft. by 27-ft. one-story, brick freight 
and passenger station at Springdale, Ark., as reported in the 
February issue. 


The Southern Pacific contemplates the construction of addi- 
tional shop facilities at Los Angeles, Cal., to cost approxi- 
mately $1,000,000. The buildings to be constructed include a 
car repair shop, forge and blacksmith shop, a one story boiler 
shop, a new locomotive house and related facilities. The 
company is now constructing an acetylene generator plant 
with a distributing system throughout the entire yards and 
has nearly completed a two-story oil house 34 ft. by 86 ft., 
with a loading platform 42 ft. by 100 ft. 


The Tennessee, Alabama & Georgia has been authorized by 
the Interstate Commerce Commission to construct a 36-mile 
extension from Gadsden, Ala., to a connection with the Sea- 
board Air Line near Odenville, Ala., with a branch of about 
5 miles. 


The Union Pacific has awarded a contract to the Lynch-, 
Cannon Engineering Company, Los Angeles, Cal., for the 
construction of the new terminal facilities at Los Angeles, 
Cal., reported in the January issue. The total construction 
is expected to cost approximately $1.750,000. 

This company has awarded a contract to the Graver Cor- 
poration, East Chicago, Ind., for the construction of water 
softeners as follows: 18,000 gal. per hour capacity at Las 
Vegas, Nev.; 10,000 gal. per hour capacity at Dry Lake, Nev.; 
10,000 gal. capacity per hour at Rox, Nev., and 10,000 gal. 
capacity per hour at Kelso, Cal. 
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Supply Trade News 

















General 


The Massillon Bridge & Structural Company, Massillon, 
Ohio, has purchased the Flint, Mich., plant of the Perkins 
Structural Steel Company. 


The Air Reduction Sales Company, Inc., New York, has 
joined with Los Angeles capitalists in the formation of a 
company to be known as the California Cyanide Company, to 
engage in the manufacture of liquid hydro-cyanic, sodium 
cyanide and kindred products. 


The National Wholesale Lumber Dealers Association and 
the American Wholesale Lumber Association are planning to 
effect a merger, according to a plan to be decided upon at 
their annual meeting in Pittsburgh, Pa., March 21 and 22, 
and to be put in effect as soon as possible, if approved. 


Personal 


C. M. Chapman has become affiliated with Dwight P. 
Robinson & Company, Inc., as consulting materials engineer. 


L. K. Berry resigned as domestic sales manager of the 
Warner & Swasey Company, Cleveland, Ohio, on February 1 
to become sales manager of the Detroit Twist Drill Company, 
Detroit, Mich, 

J. E. Tate, field engineer of the Portland Cement Associa- 
tion for North Carolina, with headquarters at Atlanta, Ga., 
has been promoted to district engineer in charge of the newly 
created New Orleans office with headquarters in the Hibernia 
Bank building at New Orleans, La. 

L. R. Putman, directing manager of the American Whole- 
sale Lumber Association, has resigned, effective April 1, to 
become associated with the Ferry, Hanly Advertising Com- 
pany, with headquarters at Chicago, and will have direct 
supervision of the building material department. 

J. J. Otley, president and general manager of and for 24 
years associated with the Otley Paint Manufacturing Com- 
pany, a manufacturer of special railroad paints.and associated 
preparations, Chicago, died 
from cerebral hemorrhage 
on January 30 at Chicago. 
Mr. Otley was born at 
Grand Haven, Mich., on 
June 26, 1878. He was 
educated in the _ pyblic 
schools of Chicago and 
entered the employ of the 
Otley Manufacturing Com- 
pany, which later became 
the Otley Paint Manufac- 
turing Company, as an ac- 
countant in 1898. In 1902 
he was made junior part- 
ner of the company and 
from that time until 1918 
he held the position of 
office manager and treas- 
urer, respectively. He was 
elected president and gen- 
eral manager in 1918, 
which position he held at 
the time of his death. 

R. J. Calder, vice-president of the International Creosoting 
& Construction Company, Galveston, Tex., who was pro- 
moted to president on February 10, was born on June 22, 
1878. He started his business career in 1899 as a railroad 
delivery clerk on the Galveston wharf. In December, 1900, 
he entered the employ of the International Creosoting & Con- 
struction Company as a clerk in the Beaumont office and in 
February, 1902, was transferred to the general office at Gal- 
veston. During the period following until 1914 he served 
successively as assistant secretary and treasurer and as secre- 
tary and treasurer. In 1914 he was promoted to vice-presi- 





J. J. Otley 
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dent and general manager, which position he was holding at 
the time of his recent promotion. 


Clyde M. Carr has retired as president of Joseph T. Ryer- 
son & Son, Inc., Chicago, on account of poor health, which 
has incapacitated him from active work for the past two 
years. He will continue as a director. At the annual meet- 
ing of the directors Joseph T. Ryerson was elected president. 
Mr. Carr was born in Will county, Illinois, in 1869. He at- 
tended Lake Forest Academy and was later a student at 
Northwestern University for two years., He first became 
associated with Joseph T. Ryerson & Son, Inc., in 1890 and 
has taken an active part in the management of the firm’s 
affairs since that time, serving as vice-president: until 1911 
when he was elected president of the corporation to succeed 
Edward L, Ryerson. Joseph T. Ryerson, who has been 
elected to succeed Mr. Carr, is a grandson of Joseph T. 
Ryerson, who founded the business, which has been carried 





Clyde M. Carr Joseph T. Ryerson 


on since 1842. The new president has been in the steel busi- 
ness for 22 years. He was born in Chicago in 1880 and im- 
mediately after graduating from Yale in 1901 went to work 
for the American Sheet Steel Company, now the American 
Sheet & Tinplate Company, at its mill in Vanderfirift, Pa. 
In October, 1902, he entered the service of Joseph T. Ryer- 
son & Son, Inc., at Chicago, and in 1904 was elected treasurer, 
becoming vice-president in 1911. 


Fred Reed Shepard, an employee for over 35 years and for 
the last 12 years secretary of Crerar, Adams & Company, 
Chicago, was elected president of the company at a meeting 
of the board of directors 
on Feruary 21. As presi- 
dent, Mr. Shepard assumes 
the office which was held 
by his father, the late Ed- 
ward S. Shepard, continu- 
ously for the last 54 years. 
Mr. Shepard was born in 
Chicago on November 17, 
1877, and _ received his 
early education in Chicago 
public schools and at the 
Morgan - Park Military 
Academy at Morgan Park, 
Ill. He entered the service 
of Crerar Adams & Com- 
pany in the capacity of a 
city collector shortly after 
attending the latter school. 
At that time the company 
was located at the corner 
of what is now South 
Water street and Wells in 
the building which had 
been rebuilt following the Chicago fire. Mr. Shepard was 
employed under the title of city collector until about 12 years 
ago, when he became secretary of the company, a position 
he has held continuously until his recent election as president. 





Fred Reed Shepard 
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Save Coal! : 
Light your plant with proper paint |_ 


on 
a 


Light Disseminating | 
Factory Paint 


























Saves in coal where plants generate their own light and 
saves in dollars where current is bought. + 

Many modern plants are built to take every advantage = 
of natural light. Although sunlight may darken ordinary = 
light reflecting paints, paint made with The New Jersey 
Zinc Company’s 


> e * = 

Zinc Oxide and Albalith = 

‘embodies a distinctly individual achieve- throughout the factory space. Write us 
ment. It does not darken from sunlight for our factory lighting formula, combin- 


on the brightest days and on dark days it ing The New Jersey Zinc Company’s 
produces maximum dissemination of light Zinc Oxide and Albalith. 


Marais 


THE NEW JERSEY ZINC COMPANY 
160 Front Street aba ah ae New York City 


CHICAGO: Mineral Point Zinc Company SAN FRANCISCO: The New Jersey Zinc Sales Co. 
PITTSBURGH: TheNew Jersey Zinc SalesCo. CLEVELAND: The New Jersey Zinc Sales Co. 





The World’s Standard for Zinc Products 
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Casey Jones Propucts @ 


—for dependable Service 
Best By Test 












Correct In Design 
































Casey Jones Standard Section 
Motor Car No. 520 






BEST BY TEST 


HE manifold advantages of a depen- 
dable source of supply have prompted 
many railways to standardize on Casey 
Jones Motor Cars and Equipment. It is 
logical that an organization which for 
a score of years has led the field in mo- 
tor car development should emerge 
from this field of experiment with a 
superior product designed to meet pres- eee ger fae we ser 
ent dayrequirements. Eventually, Car No. 520 
development will yield a better product, 
and when better motor cars are built 
Casey Jones will build them. 














































Portability of Inspection Car 
No. 535 
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Casey Jones 6 H. P. Ball 


Casey Jones 5 H. P. Ball 
Bearing Engine 


earing Engine 


















Write For Catalogue 
Get Our Prices 










NORTHWESTERN MorTor Co. 
EAU CLAIRE, WIS. 


Casey Jones 5-10 H. P. Ball Casey Jones 6-12 Ball 
Bearing Engine Bearing Engine 


ia 
SEE OUR EXHIBIT Cousttn@ citexco Mardi fate To stn INCLUSIVE 
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“AJAX MANGANESE STEEL . 
ONE-PIECE GUARD RAIL 


Ramapo and Ajax specialties have been long and 
favorably known under their individual names 
as manufactured by Ramapo Iron Works and 
Ajax Forge Company. These two companies 
are now consolidated into Ramapo Ajax Corp- 
oration, with five completely equipped works 
conveniently located for prompt deliveries to 
the railroads of the country. To assure service 
in the Western territory a stock of Ramapo 
Automatic Safety Switch Stands is carried at 
the Chicago headquarters. 


The Ramapo improved No. 20-B stand, placed 
on the market a year ago, has met with pro- 
nounced success. Repeat orders are coming in 
wherever it has been installed. 


Other “RACOR” specialties not here illus- 
trated include Switches, Frogs, Crossings, etc., 
Special Railway Track Work, Cast and Rolled 
Maganese Rail Construction, etc. 


Particular attention is directed to the Ajax One- 
Piece Guard Rail at top of this page. Its com- 
bined simplicity and rigidity make this the most 
efficient and economical installation, 


Visit our Exhibition Booths 
at the Coliseum, Chicago, 
March 12th to 15th inclusive, 
Nos. 109% and 110 
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Performance \°* 


pection Car—M19 





Counts , 


onthe Job j= 








Standardization 


are in use today serving their — 


Standardization has contrib- 
uted much in establishing the 
uniform efficiency of Fairmont 
Motors and Motor Cars. 

For by standardizing on 
materials and parts of proven 
worth, Fairmont has insured 
a balanced dependability which 
is unvarying in thousands of 
assembled units. 


More than 25,000 Fairmonts 


owners with the same consist- 
ency that has always charac- 
terized Fairmont performance. 


And because the perform- 
ance of Fairmont Motors and 
Motor Cars is more convinc- 
ingly superior this year than 
ever before, progressive car- 
riers in increasing numbers are 
now standardizing on them. 


FAIRMONT RAILWAY MOTORS, INC., FAIRMONT, MINNESOTA 
The World’s Largest Exclusive Builders of Railway Motor Cars and Engines 


Ball Bearing Motors and Railway Motor Cars 





Maintenance of Way 


HEN railway maintenance is neglected the trains don’t get through—when “mind maintenance” is 
neglected, ideas involving the very highest efficiency become wholly useless because of a lack of the 
practical knowledge necessary to carry them out in detail. 


Faulty knowledge is a split rail on the main track to success—you can get just so far and then, unless 
you have the:proper “mind equipment” to carry you through, you'll get off the main track, and you will 
be shoved out of the way to make room for the ones coming along behind. 


Maintenance of Way Cyclopedia 


contains what you need to know about Track, Bridges, Buildings, Signaling, Wood Preservation and 
everything which comes under the head of “maintenance.” In separate sections, arranged so that you can 
find what you want in a hurry. For instance, if you are interested in signaling, turn to the Signal Section 
and you'll find all the information at hand—not scattered about or mingled in with other subjects. This 
information is illustrated by means of photos and layouts. You'll be able to depend on the specifications 
found in the volume—they’re correct. 


If you are studying maintenance, the Maintenance of Way Cyclopedia will instruct instead of mystify- 
ing you as technical books sometimes do. 


Editors Who Know 


Edited by E. T. Howson, Western Editor Railway Age and Editor Railway Engineering and Mainte- 
nance; E. R. Lewis, formerly Chief Engineer and Assistant to General Manager, Duluth, South Shore & 
Atlantic Railway; and (Signal Section) K. E. Kellenberger, Editor Railway Signal Engineer. 


If you take orders now—this book 
will assist you to get where you can 


give them. aeeede< SOSOSHSSHSHSE SSS SSSSSHSHHEHSHEAEHSESEHSENSAH ANAM 





If you give orders now—it will enable 


you to St them more promptly and FREE EXAMIN ATION POST C ; 





completely. 





You know now that you need this ° SIMMONS-BOARDMAN PUBLISHING COMPANY, 
os it? Service Dept., 
book—why not get it? : Woolworth Bldg., New York, N. Y. 


mage: Sf ser oer cP oc _ Gn iW dap approval if T'doclde co keep the hook t wil send yom 


z and $2.00 a month thereafter until my account is paid. Please send 
SIMMONS-BOARDMAN eine ee a ee eae 
PUBLISHING COMPANY 
Book Service Department 


Woolworth Building, New York, N. Y. 
“The House of Transportation.” 





gested may know all about one branch of railway 
maintenance—but do you understand thoroughly 
the numerous other phases of work‘which come under 


this heading? 


Maintenance of Way Cyclopedia 


is really 8 books in one 


And each of the divisions of maintenance is there—what you need 
to make you an all around maintenance man—what you need to fit you— 
or to keep you in condition for a position of responsibility. 


The volume contains all the subjects concerned with maintenance, 


carefully arranged and fully expounded. 


Compiled with the aid of the American Railway Engineering Asso- 
ciation and the Railway Signal Association, all the information is 


necessarily authentic and up-to-date. 






860 pages 
Size 9 x 12 inches 

Over 2,500 illustrations 
Price in heavy buckram binding..$10.00 


Contents 


eT, 
Track Section—210 Pages. 
Track laying methods and appliances as well as those 
used in maintenance work are described and defined. 
Hundreds of drawings, photos and sixteen large folding 
plates showing switch layouts, etc., are included. 


coe, Sake 
Bridge Section—77 Pages. 
Types of bridges and methods used in their construction 
are described and illustrated. A. R. E. A. specifications 
for bridge design and erection are given. 


Building Section—74 Pages. 
Various types of railway buildings—passenger stations— 
coaling stations—engine and freight houses, ete., are de- 
scribed and illustrated by photographs of actual build- 
ings and drawings. 


oe 


Water Service Section—47 Pages. 
Appliances and tools needed for water service work are 
described and pictured in a comprehensive manner. 


Signal Section—120 Pages. 
Principles and apparatus used in modern railway signal- 
ing are covered. Signal systems are illustrated in detail. 


Bias th 
Wood Preservation Section—24 rhe 
Treats the subject fully, including a key for the identifi- 
cation of woods as well as specifications for different 
preservative treatments. 


ay Tale 
General Section—77 Pages. 
Information regarding construction and camp equipment 
as well as a large number of tools and devices which are 
used in more than one of the foregoing sections is given. 


pine Bk 
Catalog Section—240 Pages. 
Describes in a specific manner various machines and 
appliances used in maintenance work and where they 
may be obtained. 


All the subjects treated in the several sections are listed alph abetically in a General Index. The Catalog Section contains, 
in addition to the alphabetical Trade Name and Classified Indexes, detailed descriptions of products you are interested in. 


These Men Use It Daily 


Chief Engineers. 
Engineers Maintenance of Way 
Bridge Engineers 

Engineers of Buildings 

Signal Engineers 

Water Service Engineers 


Draftsmen 
Instrument Men 


Division Engineers 
Assistant Engineers 


General Superintendents 
Division Superintendents 


Supervisors of Bridges and Buildings 
Supervisors of Track 

Supervisors of Signals 

Roadmasters 

Master Carpenters 

Foremen 


If you occupy one of the above positions—or want to occupy one—you need the Maintenance of Way 


Cyclopedia. 


And we'll show you—look it over for 
ten days, free—then when you are satis- 
fied send $10.00. 


We will even go further—if it is incon- 








venient to send the full price—pay for 


One-Cent | ” it $2.00 at a time—one payment every 
PO ST ® ARD Stamp |, month until you have sent $10.00. This 
Here edition is going fast and there may not 








be enough to go around—make sure of 








simmons-Boardman Pu blishing Co. 


Woolworth Building 
ook Service Dept. 


New York, N. 


yours. 


Mail the Card Today 


SIMMONS-BOARDMAN 
PUBLISHING CO. 


Book Service Department 
Woolworth Building, New York 


“The House of Transportation’’ 
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Illustration No. 2 
Showing the Liner in_ position Showing Liner in position at end of 
against the rail in track. The Liner tie. Use Liner in this manner at 
is set at an angle to permit the switch points, or where spacer stra) 
farthest throw of the track. If the do not permit contact between the 
track must be moved more than Liner and the base of the rail. 

1% inches, the Liner should be 

reset for each throw. 


Illustration No. | 





Mestration No. 5 





Illustration No. 7 


Illustrations numbers 5 and 6 show the proper placement of Liners to line 
frogs. Place three Liners against outside rail in direction of throw, two 
Liners against frog and two Liners against inside rail. work of lining 
can be done with one-third the number of men required when Samy lining 
bars. This work usually takes a greater period of time with 15 to 21 men 
using lining bars than is taken by oes when using Idol Track Liners. 

Illustrations numbers 7 and 8 show the lining of ordinary track. Set two 
Liners against outside rail in direction to be lined, and one against inside rail. 


RAILWAY ENGINEERING AND MAINTENANCE 


Showing the Idol Track Liner rais- 
ing low joints. 





Illustration No. 4 
Showing the Idol Track Liner in use 
as a tie spacer. 


Illustration No. 3 





Illustration No. 6 





Illustration No. 8 


Illustration number 7 shows three men doing the same work with Idol 
Track Liners as was formerly done by seven to nine men with pean} peas 
The seven men using lining shown in illustration number 8 not 
line the track; the three men with Liners moved the same track easily, 
without digging out the ballast at the end of the ties. When section crews 
are redu to three men, all ordinary track can be lined without waiting 
for the organization of full forces, and without the doubling of section 


crews. 


Exhibit in Booth 225, Coliseum, March 12-15 


Thomas D. Crowley & Co., Gen’l Sales Agents, Chicago, IIl. 
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Motor Cars 


Well known and 


universally used 
the world over 










3 Section Motor Car—10 years 
of service without overhauling 


SAFETY 


to everybody concerned 


Diamond Fibre and dependable block joint 


s eadlical’ tema as insulation travel hand in hand. Write it 


6 en ’ in your specifications and everybody is safe. 
AQ) Heavy Duty Car for Section, Diamond Fibre serves faithfully because it 
: is a tough, strong, almost indestructible 
Bridge and Extra Gangs. insulation made by practical men to meet 


practical railroad conditions. “Old Timers’’ 
depend upon it because it more than meets 
standard specifications. 


For more exacting work—where extreme 
waterproof and extremely high electrical 
qualities are essential—use Condensite 
Celoron. 

Write today for a sample of 
Diamond Fibre and Condens- 
ite Celoron. Both are ma- 
terials about which every 
practical railroad man should 
em be fully informed. 





= 4 


nec “A 





4 1 A Light Center Load, Diamond State Fibre Company 
Safety First Inspection Car. Bridgeport (Near Philadelphia) Pa. 


Branch Factory and Warehouse, Chicago 
Offices in Principal Cities 


airbanks, Morse CG, Jl mcm mets tzzatz comme content 


MANUFACTURERS cHicaco 
O€@ Engines - Pumps - Electric Motors and Generators - Fairbanks Scales - Railway Appliances - Farm Power Machinery 
GE GRRE ERA MEE TRERAE SSA TES SS TL TI TE 
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Write our nearest heath: 5 ailies detect 


ing your operations and ask for examples 
of similar work now being done with 
Dumorite. 


E. I. du Pont de Nemours & Co., Inc. 
Explosives Department 
Wilmington Delaware 


Brenah Ofoee NON-HEADACHE NON-FREEZING 


Birm me ri 2 
arg Meee. i 
Buffalo, N. Y. aa ™. 
Chicago, Ill. cg r ‘ 
Pa. 
K 
Du Pont Products 
hibii 


New York N.Y 


Picaburh Pa THE LATEST OF A COMPLETE LINE OF DU PONT EXPLOSIVES aciante crew. 5. 


Nitroglycerin, ammonia, gelatin and other types of explosives designed to meet every 
blasting requirement at least expense. 











RAILWAY ENGINEERING AND MAINTENANCE March, 1923 








Increasing the Output of Your Available Forces 
The Three-Man Rail Layer The Power Ballast Screen 


































The saving of labor that can be effected by the use of The Power Ballast Screen with a gang of about 18 
the Three-Man Rail Layer is limited only by the num- men will clean ballast at the rate of ONE CUBIC 


YARD PER MAN PER HOUR. 


This means that twice the amount of ballast can be 
As its name indicates, with this machine a small force screened with the usual amount of labor. 


of three men can lay rail. Used on over 100 roads. It does a better job than was ever done by hand, too. 


We Specialize in Labor-Saving Devices 


In addition to the above-mentioned items, designed especially for carrying on maintenance of way work 
with reduced forces, or accomplishing a much greater amount of work with normal forces, we have several other 
devices which have shown excellent labor-saving efficiency. These are: 


The Red Top Steel Fence Post The Breyley Friction Car Stop The Wagner Switch Point Straightener 
Blair Tie Spacer, and other Labor-Saving Devices 
We shall be pleased to furnish information on any of these devices. 


MAINTENANCE EQUIPMENT COMPANY, Railway Exchange, CHICAGO 


|: ,; WhenGood Pipes 
~ Get Together’ 


W sow here we are, back at another 


ber of days in the year when there is work for it to do. 




































Show. I see a lot of the boys here that 

I don’t see any other time, some from 
my own road, too. I was sittin around the 
hotel this mornin with a half dozen, all of us 
smokin our pipes and tellin about the new 
things we’ve learned or want to learn at this 
year’s Show. I get a lot of good ideas just 
from talkin to the other boys that way. 


Until a few years ago we never thought of 
gettin in to the Show. Only the Old Man and 
a few of the engineers could get away. Course 
it would of been pretty hard on my division to 
be away even for a few days this time of year 
when we had so many soft spots in track due 
to wooden boxes and old trestles. But now 
I’ve got good Massey pipe in every little open- 
ing and I don’t have to worry. 





“OS 3 


= 
iu 73 


! 


HU} WIP! 4 


’S no use talkin—Massey Pipe Means Con- 


@ @ 


MASSEY CONCRETE PRODUCTS 
CORPORATION 


Peoples Gas Building 
Chicago 
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Cleaning Ballast 
quicker—and at less cost 


This method of cleaning ballast 
was developed by W. D. Wiggins, 
chief engineer, maintenance of way, 
Central Region, P. R. R., and R. 
Faries, division engineer. The 
screens were built under the direc_ 
tion of George Ehrenfield, super, 
visor, who also had charge of oper- 
ation of the machines on the road, 

The Ente Ditcher is one of 19 
owned by the Pennsylvania Sys- 
tem. 






Another of the ways in which ERIE Ditchers are cutting costs 
on railroad construction and maintenance. 


CLEANING BALLAST: When using the method 
shown by the above photo, the ballast is first forked to 
the space between the tracks, then picked up by the 
ERIE Crane with Clamshell Bucket. The ballast is 
dumped to a screen mounted on a steel gondola. Dirt 
goes through the screen into the car, while the clean 
ballast runs off the screen down through the chute, and 
back to the track center. 

After the clean ballast has been leveled off, the track 
is ready for a light dressing of new stone. 

Using the ERIE Ditcher for ballast cleaning, 2 laborers, a fore- 
man, and a regular train crew will do the work of about 40 hand 
laborers. Working day and night shifts the ERIE shown above 

















RPMS cleaned as high as 3936 feet of center ditch on one Sunday; on one 
t tcher m and di e, ‘ - 
for ditching service single week-day shift of 8 hours, it cleaned 1750 feet. An average 
After using your Erre as locomotive crane with clam. of two months’ work is approximately 1000 feet per shift of 8 hours. 
shell bucket for ballast cleaning, handling scrap, refuse or : r ; $ ran ogr 
bulk material, or for handling. rails, timbers, etc., it’s an Besides the & eat saving = labor and the greater - o oes made, 
easy job to put on the ditcher boom and dipper for ditch. the ballast is much cleaner than when the hand method is used and 
ing or for removing slides. You don’t send the Erre t® there is less stone wasted 
the shops to put on the ditching equipment—any ordinary it a . 4 ss 
mechanic can easily do the work in a few hours right on We have some very interesting photos and data which will give 
the jab. you a clear idea of how the ERIE will speed up your work and save 
Cand for Gi Minaya aonpenne you labor on railroad ditching, slide removing and many other 
Thee age cen given spent sees Tanne ee a kinds of work. Will be glad to send them to you without obliga- 
turntable pits, roundhouse or shop foundations, grading " 3 
for double track, new spur tracks or new roadbed. The tion. Just write us. 
all-around usefulness of the Erre 
Ditcher is just another reason 4 
why so many railroad officials ERIE STEAM SHOVEL Co., Erie, Pa., U. Ss. A. 
prefer the Erie. Incorporated 1883. Formerly BALL ENGINE Co. 
Builders of Erte Steam Shovels, Locomotive Cranes, Railway Ditchers 





Can be quickly mounted on trac, 
tion wheels, or the Ertx lubricated 
caterpillar type mounting, for 
operating on the ground and trav- 
eling under its own power. The 
three different kinds of mounting 
are easily interchangeable on the 
same truck frame. 


Branch Offices: Boston, New York, Philadelphia, Pittsburgh, Chicago 
Representatives throughout the U. S. A. 
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NEW RAILROADS USING THE JORDAN 
AS A DITCHING MACHINE 


Here are some of the new users of the Jordan as a Ditching Machine— 
new users in 1922: 





ERIE 

WABASH 

SANTA FE 

BOSTON & MAINE 

NEW YORK CENTRAL 

DELAWARE & HUDSON 
MISSISSIPPI CENTRAL 

DENVER & RIO GRANDE 
COLORADO & SOUTHERN 
WISCONSIN & MICHIGAN... 
GULF, MOBILE & NORTHERN 
CHICAGO GREAT WESTERN 

LOS ANGELES & SALT LAKE 
CHICAGO, MILWAUKEE & ST. PAUL 
NASHVILLE, CHATTANOOGA & ST. LOUIS 


O. F. JORDAN CO. East Chicago, Ind. 




































ETCHED TAPE No. 5100 BABBITT (Chicago Style) TAPE 
A sturdy tape best for all ise ne P8 aed work. Most popular for all rough survey and maintenance work. 
Yo-gage mark when specifi With -gage mark. 
0 PATTERN TAPES — WOVEN TAPES OF ALL GRADES 
WINDSOR, ONT. SAGINAW, MICH. 
Send for Catalogue LONDON, ENG. THE [UFKIN FP GLE Ci o NEW YORK 
TU 
iable 
ossible. Vart 
heretofore 9 oe 





hape and eed contro dy to mount 
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34-yd. Heavy Duty Ditching Right-of-way 


OSGOOD 


HEAVY DUTY 


RAILROAD DITCHERS 
SAVE TIME AND LABOR 











34-yd. Heavy Duty as a Crane in Yards 


Dig ditches, clean ballast, lay rail, pile ties, stock 
coal with an Osgood 34- or 1-yard Heavy Duty 
Ditcher. Readily converted to Steam Shovel, 
Crane, Singleline Clamshell or Dragline outfit. 
Continuous Tread, Traction or Railroad trucks 
interchangeable on same upper body. 


See an Osgood at work. Write for literature. 


THE OSGOOD COMPANY 


MARION, OHIO, U. S. A. 








Osgood 34-yd. Heavy Duty Cleaning Ballast 
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The “AMERICAN” Railroad 
Ditcher’s Specialty Is 
Good Ditches Dug 
Cheaply 


The “AMERICAN” Railroad 
Ditcher -digs good right-of-way 
ditches better than the best extra 
gang that ever spat on its collective 
fist—and digs them for a mere fraction 
of what the hand-dug ditches cost. 


The “AMERICAN” does not scoot 
for shelter when it rains nor object 
to digging in muck and gumbo. One 
of the C. & O.’s “AMERICAN” 
Railroad Ditchers turned out two 
creditable days of ditching in clay 
during a cold rain, when the section 
gang flatly refused to do a tap. 


The “AMERICAN” Railroad 
Ditcher is not stumped by any kind 
of material. It boosts big rocks or 
semi-liquid mud out of your ditches 
with equal facility. Works at full 
efficiency where hand labor could not 
work at all. 


American Hoist & Derrick Co. 
Saint Paul Minnesota 


Builders of “AMERICAN” 
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Full Efficiency Fron Your Crane 
With a Blaw-Knox Bucket 


Built by master bucket builders who The 

now how to fit your crane with the 

proper clamshell for the digging or Blaw-Knox 
rehandling work required. DREADNAUGHT 
Built by master bucket builders who 


know the value of rugged castings, 
forged corner bars, husky scoops, big 
pins, proper design to prevent wear 
and tear on wire rope, etc. 
BLAW-KNOX BUCKETS are built to 
last with a minimum of expense for 
upkeep and repairs. 


BLAW-KNOX COMPANY 

639 Farmers Bank Bldg., 
Pittsburgh, Pa. 

New York Baltimore Birmingham 

Chicago Detroit London, England 














The V. G. Portable Flood Light 


5,000 C. P.— 10 Hours-— 25 Cents 


FEATURES: 


Carbide and water in 
entirely separate com- 
partments. 


Absolute safety. 
No waste of carbide. 


Will operate extension 
lights and cutting 
torches. 


Not affected by weather. 


Re-charging—easy and 
clean work. 


A necessary equipment 
for all railroad divi- 
sions. 


The Blake Mfg. Co. 


Mansfield, Pa. 


The V. G. Flood Light 











WOOLERY 
BALL-BEARING 
RAILWAY MOTOR CARS 








PATENT APPLIED FOR 


Equipped with WOOLERY Reversible Water Cooled En- 
gines, Automobile Type Band Brake and Pipe Lift Handles— 
convenient and safe. 

Ball-Bearings take the end thrust as well as the load and 
eliminate sideplay completely. 

Extra Long Wheel Base prevents wedging between rails when 
crossways of track. 


See our Exhibit at Coliseum, Space No. 205 
Full Line of Railway Engines 


5 and 744 H.P. Single Cylinder. 10 and 15 Twin Cylinder. 


WOOLERY MACHINE CO., Minneapolis, Minn. 














THE TEETOR RAILWAY SPEED CAR 


Light In Weight— 


Yet Strong and Durable Throughout! 
ees Teetor Railway Speed Carislight in weight 


motor driven—economical to operate— 
strong, durable and reliable. In designing this car, 
we have dispensed with every unnecessary piece 
in order to keep the selling price as low as possible. 
However we have omitted nothing that would in- 
sure greater strength and durability. Write us for 
full information. 

SPECIFICATIONS 


Two Persons and Fiquip, 
te es a 
Speed —2 to 20 Miles per Hour 
Gasoline Mileage —40 to 50 Miles per Gallon 
Manufa&ured by 
INDIANA PISTON RING CO., Hagerstown, Ind. 
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@ Bethlehem One-Piece 
Guard Rail 


Low Maintenance— 


The Bethlehem One-Piece Guard Rail is lower 
in first cost than most assembled guard rails, 
but the largest saving is accomplished in greatly 
reduced maintenance costs. 


This saving in upkeep is accomplished prima- 
rily because it is strictly one-piece, eliminating 
all possibility of assembled parts working loose. 
It embodies also a unique self-cleaning feature, 
shown on the accompanying illustration. The 
slot between the guard rail and running rail 
leads directly to the open arches between the 
ties, thus preventing the accumulation and 
packing of dirt, snow and ice. 


BETHLEHEM STEEL COMPANY 


General Offices: BETHLEHEM, PA. 
Sales Offices: 





ee 


New York Boston Philadelphia Baltimore 
Washington Atlanta Pittsburgh Buffalo 
Cleveland Detroit _Chicago St. Louis 








BETHLEHEM 

















American Cost Cutters 


Heavy Portable Cut-Off 
Machine 






Saw 42 inch will 
cut off 15 inch 


square timbers. 


A dependable 
machine for use 
on the job or in 
the shop. 


Made in smaller 
sizes also. 


Full line of Wood- 
working and Saw 


Mill Machinery 
described in Cata- 


log No. 20. Ask AMERICAN SAW MILL MACHINERY CO. 


for it. 140 Main Street, Hackettstown, N. J. 
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MURDOCK 


“SAFETY FIRST” RAILWAY 
WATER SERVICE BOX 


Coach Yard and Terminal 


Positively Self-Closing 
Either Full On or Completely Off 


No Leakage No Waste 
No Repairs No Freezing 


Nothing to Stumble Over 





ALSO 
“GENUINE” MURDOCK 
SELF-CLOSING HYDRANTS 


DRINKING FOUNTAINS 
Fool-proof, for Shops, Stations, Offices 





Pat. Applied For 


Type “B” with West- 
inghouse Coupler 


Type “A” with Com- 
mon Hose Coupling 


TheMURDOCK-MFG.& SUPPLY Co 


“SHE ORIGINAL HYDRANT HOUSE” 
CINCINNATI, ‘OHIO. 


Makers of Anti-Freezing Water Devices since 1853 


Write for Full Information 





PUMPS 


INDUSTRIAL-AGRICULTURAL-MUNICIPAL-RESIDENTIAL 


A TYPE FOR EVERY SERVICE 


Bulletins on request. 


THE GOULDS MANUFACTURING 
COMPANY 


SENECA FALLS, N. Y. 


GOULD 















DIXON’S 
Silica-Graphite Paint 


is a natural combination of silica and 
flake graphite. The vehicle is pure 
boiled linseed oil. It will not crack 
or peel off because of the natural elas- 
ticity of the flake graphite, while the 
silica furnishes the wear-resisting 
qualities. 

Because of these qualities, Dixon’s 
Paint affords better and longer pro- 
tection. By making frequent repaint- 
ing unnecessary it lowers the cost of 
paint upkeep. 


Write for Booklet 187-B 


Joseph Dixon Crucible Company 
Jersey City, N. J. 
Established 1827 


Nh M 

























I su.JcA-GRAPHITE 
PAINT, 


A 
44 ri Y ST PAILS READY MIXED 


| ne BROS 


amie WKPH DIXON aT ER co. 
JERSEY Jvnsny Crry, N.J, ULS.A. 
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A Larger Output 
with 
Available Forces 


1923 will see a shortage of labor. 


The railways. have large programs of con- 
struction and maintenance work. 


This work must be carried on. 
How? 
THERE IS ONLY ONE ANSWER 


Use mechanical equipment to accomplish 
more work with the same number of men; 


And—Devices that will release forces for 
other work. 
Railway Engineering and Maintenance 


will furnish suggestions how to use mechan- 
ical equipment to the best advantage; 


And—Enable the manufacturer, through the 
use of its advertising pages, to show the rail- 
way officer where such devices and equip- 
ment can be obtained, 


Ask 
Railway Engineering and Maintenance 
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Motor cars*for inspection and section purposes 
have become an established necessity. The only 
question remaining is what type to use. 


THE ROADMASTERS’ ASSOCIATION 


has answered the question. The advantages of the four-cycle engine 
are stated briefly as follows: 


Economy in fuel . 

Efficient combustion 

The four functions of the cycle controlled 
mechanically 

Positive lubrication 

Good running 

Less ignition trouble 

Maximum efficiency due to adjustable features. 


THE “ROAD BOSS” 


is of the four-cycle type. That means that every 
requirement to its successful operation is applied 
automatically and is not dependent upon a high 
degree of engineering skill on the part of the operator. 
It stands up under rough handling. 





4 and 6 Horse Power Engines and 
Complete Cars 


Ask Us for Particulars 


NORTH AMERICAN ENGINE COMPANY, Algona, lowa 








. on a1y 
s = saa Sam ‘a “ 


SULLIVAN ae COMPANY 


411 Gas Bldg., Chicago 30 Church St., New York 
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The Frog, Switch & Manufacturing 


Carlisle Company Pennsylvania 








Established 1881 
FROG AND SWITCH DEPARTMENT MANGANESE STEEL DEPARTMENT 
MANUFACTURERS OF MANUFACTURERS OF 
MANGANESE INSERT FROGS, CROSSINGS “INDIAN BRAND” 
AND SPLIT SWITCHES ¥ , HIGH GRADE MANGANESE STEEL CASTINGS 
SOLID MANGANESE FROGS AND : : FOR FROGS, SWITCHES AND CROSSINGS 
CROSSINGS JAW AND GYRATORY CRUSHERS 
PLAIN FROGS, SWITCHES, CROSSINGS CEMENT MILL, MINING MACHINERY, ETC. 
SWITCH STANDS AND ACCESSORIES GRAY IRON CASTINGS 





























ESTABLISHED 1882 


THE WEIR FROG CO. 


Track Work of Rail and 
Manganese Steel Construction 


Manufacturers of Balkwill Articulated Cast Manganese Crossings 


CINCINNATI ~ - - OHIO 

















INLAND 5 TEEL Classified Advertisements 


Railway Engineering and Maintenance 


STANDARD HEAVY TEE RAILS chaieet aes is taketh 
ROLLED FROM 608 South Dearborn Street, Chicago 


RE-HEATED BLOOMS 


Use this section when seeking a new man, a 
new position, or when buying or selling second- 
hand equipment. 


Rate is 5c a word a month. Minimum 
charge, $1.00. Remittance must accompany 
each order. Address 











WANTED—A Draftsman, by a manu- 
facturer of Special Track Work in the 


INLAND STEEL COMPANY East. Must be thoroughly familiar with 
Bier es na Soest designing and detailing both Steam and 
Chicago Heights, Til. wna Street Constructions. Address Box 176, 


750 Transportation Building, Chicago, 
Illinois. 
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Kilby Frog & Switch Co. 
| Birmingham, Ala. 


Manufacturers of 


Railroad Crossings, 
Frogs and Switches 


Manganese Track Work 
a Specialty 


Balkwill Cast Manganese 
Articulated Crossings 


Graham Flange Frogs 


(The Savers of Maintenance) 


Headley Number 1 


CROSSINGS 


and 


STATION 





PLATFORMS 


Write for Particulars and Booklets 


HEADLEY GOOD ROADS CO. 
Franklin Trust Bldg., Philadelphia, Pa. 


BRANCH OFFICES: 
St. Louis, 1946 Railway Exchange Bldg. 
Chicago, 409 Monadnock Block Building 
West Medford, Mass., 37 Prescott Street 
Indianapolis, Ind., 911 Hume-Manseur Bldg. 








The Lundie Tie Plate 


Will give rail and wheels longer life. 
Will hold gauge and not injure a single fibre of the tie. 
Will not rattle. 


The Lundie 
Duplex 
Rail Anchor 


Requires only one 
anchor per rail. 


Will hold in both 
directions. 





The Lundie Engineering Corporation 
920 Broadway, New York 
166 West Jackson Boulevard, Chicago 














Specialists 
in the 
Design and Manufacture 
of 


Standard— 
Insulated— 
Compromise 


Rail Joints 


The Rail Joint Company 


61 Broadway New York City 
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Aastytene, Dissolved. 
r Reduction Sales Co. 


Rall Clamps. 
ACNm Wharton, Jt, a CO, 


Ale Aftercoolers. 
Ingersoll-Rand Co. 
Alr Compressors. 
hpi Morse & Co. 
l-Rand Co. 
livan Machinery Co. 


Ale Holsts. 
Ingersoll-Rand Co. 
Alr-Lift Pumping Systems. 
In ll-Ran \ 
ivan Machinery Co. 
Anchors, Rall. 
P. & M. Co., The 


Meo . 
a“ M Co., The. 


Fhe Brazing, Welding 
— Cutting, Heat Treat- 


air ‘Reduction Sales Co. 


Argon. 
Air Reduction Sales Co. 


Asbestos Protected Metal. 
Robertson Co., H. H. 


Asphalt. 

Ruberoid Co., The. 
Band Saws 

American Saw Mill Co. 
Barrels. 

Diamond State Fibre Co. 
Bars. 

Bethlehem Stee] Company. 
Bearings, Axle, Moter and 

Push. 

Fairmont Gas Engine & 

Ry. Motor Car Co. 

Benders, Rall. 


Q. & C. Co. 
Verona Tool Works. 
Billets. 
Bethlehem Steel Company. 
Blasting Powders. 
E. I. du Pont de Nemours 
& Co. 


Blasting Supplies. 
E. I. du Pont de Nemours 
& Co. 


Blow Pipes, Oxy-Acetylene. 
Air Reduction Sales Co. 
Bolts. 
Rethlehem_ Stee! 
Selflock Nut ‘“ Salt Co. 
Inc. 


Bonding, Rall Outfits. 
Lugersoll-Rand Co. 


Bond Wire. 
Armco Culvert & Flume 
Mfrs. Assn. 
Brazing. 
Air Reduction Sales Co. 
Buckets. 
Blaw-Knox Co. 
Bulidings, Sectional, All 
Steel. 


Blaw-Knox Co. 
Bullding Materials. 
Robertson Co., H. H. 
Burners, Bunsen, Acetylene. 
Air Reduction Sales Co. 





CLASSIFIED INDEX OF ADVERTISERS 


Calcium Carbide. 

Air Reduction Sales Co. 

Cars, Hand and Push. 
Fairbanks, Morse & Co. 
Fairmont Gas Engine & 

Ry. Motor Car Co. 
Mudge & Co. 

Cars, Motor, Inspection. 
Fairbanks, Morse & Co. 
Fairmont Gas Engine 

Ry. Motor Car Co. 
Indiana Piston Ring Co. 
Maintenance Equipment Co. 
Mudge & Co. 

North american Engine Co. 

Cars, Motor, Section. 
Fairbanks, Morse & Co. 
Fairmont Gi 

Ry. Motor C: 
Maintenance Equipment Co. 
Mudge Co. 

North American Engine Co, 

Cars, Velocipede. 

Fairmont Gas Engine & 
Ry. Motor Car Co. 
Indiana Piston Ring Co. 
Maintenance Equipment Co. 

Mudge & Co 

Castings. 

Bethlehem Steel Company. 

Cattle Guards. 

Fairbanks, Morse & Co. 

Cattle Passes. 

Massey Concrete Prod. Corp. 

Chisels, Track. 

Warren Tool & Forge Co. 

Clutch Linings. 

Diamond State Fibre Co. 


Coaling Stations. 
Chicago Bridge & Iron 
Wor! 
Fairbanks, Morse & Co. 
Compromise Joints. 


Bethlehem Steel Company. 
Rail Joint Company. 


Condensers. 
Ingersoll-Rand Co. 


Condults. 
Diamond State Fibre Co. 


Corrugated iron. 
Armco Culvert & Flume 
Mfrs. Assn. 


Crossings, Highway Bitumin- 


ous. 
Headley Good Roads Co. 
Crossings, Rall. 


Weir Frog Co. 
Wm, Wharton, Jr., & Co. 
Culverts. i 


Massey Concrete Prod. 
Corp. 

Curbing. 

Massey Concrete Prod. 
Corp. 

Cutting, Oxy-Acetylene. 


Air Reduction Sales Co. 





Q & C Co. 
Wm. Wharton, Jr., & Co. 


Derrick Cars. 

Maintenance Equipment Co, 
Ditchers. 

7; Hoist & Derrick 


Erie Steam a Co. 
Jordan Co., E. F. 
Osgood Co., The. 


Drinking Fountains. 
Murdock Mfg. & Supply 
Co., The 
Dynamite. 
BZ. I. du Pont de Nemours 
& Co. 


Drill Steel, Rock. 

Ingersoll-Rand Co. 

Drop Forgings. 

Bethlehem Steel Company. 
Electric Light & Power 
Plants. 

Fairbanks, Morse & Co. 


Engines, Gasoline, 
Fairbanks, Morse & Co. 
Fairmont Gas Engine & 

Ry. Motor Car Co. 
Maintenance Equipment Co. 
Mudge & 

New Way Motor Co., The 

North American Engine Co, 

Woolery Machine Co. 
Engines, Hand Car. 


Fairbanks, Morse Co. 
Fairmont Gas Engine & By. 
Leseeed Car Co. 
tenance Equipment Co. 
Mudge Co. 


& 
North e amerioan Engine Co, 
Woolery Machine Co. 


Explosives. 
B. I. du Pont de Nemours 
& Co. 


Fans. 
Fairbanks, Morse & Co. 
Fairmont Gas 
Ry. Motor Car Go. 
Maintenance Equipment Co, 
Mudge & Co. 
Fence Posts. 
Flangers, Snow. 
Q & C Co. 
Float Valves. 
snetee Valve & Meter 
Flux. 
Air Reduction Sales Co. 
Forgings. 
Bethlehem Steel Company. 
Forge Hammers. 
Sullivan Machinery Co. 
Frogs. 
Bethlehem Steel Company. 
itch & Mfg. 


Frog. Swi 

Kilby ———— Co. 
Ramapo 

Weir ” 


Wm. Wharton, Jr., & Co. 


Gages, Measuring. 
Lufkin Rule Co., The. 





Gages, Pressure, Gas. 
Air Reduction Sales Co. 


Gas, Acetylene. 
Air Reduction Co., Inc, 


Gas Engines, 
New Way Motor Co., The 


Gears. 
Diamond State Fibre Co. 


Generators, Acetylene. 
Air Reduction Sales Co. 


Girder Rall, 
Bethlehem Steel Company. 


Grinders (Portable). 
Ingersoll-Rand Co, 
Graphite. 
Dixon Crucible Co., Joseph 


Guard Ralls. 


Bethlehem Steel Company. 
Ramapo Ajax Corp. 
Wm. Wharton, Jr., & Co. 


Guard Rall Clamps. 


Hand Cars. 


Fairmont Gas Engine & 
Ry. Motor Car Co, 

| hr nee Morse & Co. 

Mudge Co. 


Hand Car Engines. 
Fairmont Gas age 
Ry. Motor Car 
Woolery Machine Co. 
Hammer Drilis, 
I -Rand Co. 
Sullivan Machinery Co. 
High Tee Rall. 
Bethlehem Steel Company. 
Hose. 
Air Reduction Sales Co, 
yaran, eens. 
ees ne Mfg. & Supply 


Nydronts, Fire, 


—"s Mfg. & Su 
— pply 


ineutated Rall Joints. 
Bethlehem Steel 
Rail Joint Co, - 
—— Boxes, 
Massey Concrete Prod. 


Jacks. 
Fairbanks, Morse & Co. 
Verona Tool Works. 


eo faite Figs. 


Co. 

Lock Was a 

National Lock Washer Co, 

ance Mfg. Co. 

Lubricants. 

Joseph Dixon Crucible Co, 
Machinery. 

Bethlehem Steel Company. 
Machinery, 


Oxy-Acetylene 
Welding and Cutting. 
Air Reduction Sales Co. 





Manganese Track Work. 
egy Steel Company. 
by Frog & Switch Co, 
Ajax Corp. 
Wm. Wharton, 5g & Co. 
Manholes. 
Massey Concrete Prod. 
Corp. 
Marine Engines 
New Way Motor Co., The 
Markers, 
Massey Concrete Prod. 
Corp. 


Metal Protection, Paints. 
e-Picher Lea 
Joseph Dixon Crucible Co. 
New Jersey Zinc Co, 
Texas Co., The. 


Mile Posts, 
Massey Concrete Prod. 
Corp. 


yore Cars. 
‘airbanks, Morse & Co, 
Faire Gas Engine 


Ry. Motor Car Co, 
Indiana Piston Ring Co. 
Maintenance Equipment Co. 
Mudge & Co. 
Northwestern Motor Car 


Woolery Machine Co. 
Motors, Portable. 
New Way Motor Co., The 


Nitrogen. 
Air Reduction Co., Ino. 


Nut Locks, 
National Lock biogas 4 -” 
Reliance Mfg. Co., 
Selflock Nut & Bolt C Co. 
Verona Tool Works 


Nuts. 
Bethlehem Steel Company. 


Olls. 
Texas Co., The. 


Oil Engines, 
Bethlehem Steel Company. 
Fairbanks, Morse & Co. 
Ingersoll-Rand Co. 





Oll Houses, 
Massey Concrete Prod. 


Out Houses, 
Massey 


Corp. 


— Welding. 
Air Reduction Sales Co, 


Oxy; Acetutone Welding 
Reduction Sales Co. 


Prod. 


Oxyge' 
Air "Reduction Sales Co. 


Paints. 

Eagle-Picher Lead Co., The 
Joseph Dixon Crucible Co, 
New Jersey Zinc Co. 
Ruberoid Co., 


Texas Co., The. 


Pavement Breakers. 
Ingersoll-Rand Co. 


Penciis, 
Dixon Crucible Co., Joseph 


Penstocks. 
—- Valve & Meter 
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Picher 
SUBLIMED BLUE LEAD 
What it is— What it does. 


PicHER SuBLIMED BLUE LEaD 
is a ‘‘fume product’’—made by 
subliming the lead ore, galena 
(lead sulphide) and collecting 
the fumes. The pigment thus 
produced is a slate gray pow- 
der, of impalpable fineness, 
which when mixed with pure 
linseed oil produces a paint of 
remarkable hiding power and 
exceptional brushing and spread- 
ing qualities, which will endure 
years of exposure in service, 
without cracking, checking or 
peeling. This pigment remains 
perfectly suspended in oil and 
will not harden in the container. 


Low in first cost and of the high- 
est efficiency in service, PICHER 
SuBLIMED BivuE Leap will be 
found the best paint to use for 
all rust-proofing purposes. 


Cincinnati 
New York 


N buying rust-proofing 
paint the main idea, of 
course, is to get the paint 
that gives the best protec- 
tion over the longest period. 


Which is the principal rea- 


son why you should use 
PICHER SUBLIMED BLUE 
LEAD for all metal protec- 


tive painting—as proved by 


tests conducted by the 
American Society for Test- 
ing Materials. 


But, in addition, PICHER 
SUBLIMED BLUE LEAD 
saves labor. 


It does so—first — because 
of the very fact that it af- 
fords metal surfaces a rust 
protection that lasts longer, 


materially reduces labor 
and material costs by cut- 
ting down the number of 
paintings needed. 


Secondly: When painting 
is required, the easy spread- 
ing qualities of PICHER 
SUBLIMED BLUE LEAD 
mean less labor cost. 


The really remarkable 
qualities of PICHER SUB- 
LIMED BLUE LEAD mean 
economies all along the 
line. Every buyer or user 
of metal protective paints 
ought to know all about 
this premier pigment for 
rust-proofing service. Write 
for booklet “Rust Proofing 
with Sublimed Blue Lead’. 
Sent promptly on request. 


The EAGLE-PICHER LEAD COMPANY 


208 SOUTH LA SALLE STREET, CHICAGO 


Philadelphia 
Detroit 


Pittsburgh 
Cleveland 


St. Louis 
Kansas City 


Baltimore 
Buffalo 


Minneapolis 
New Orleans 


Joplin 








Picher Sublimed Blue Lead in Oil' 


90% of PURE blue lead ground in 10% of PURE raw linseed oil 
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Pig tron. 
Bethlehem Steel Company. 
Piling. 
International Creosoting & 
Construction Co. 
Massey Concrete Prod. 
Corp. 
Pintons, 


Diamond State Fibre Co. 


Pipe, Cast tron. 
MoWane Cast Iron Pipe Co. 


Pipe, Concrete. 
Massey Concrete Prod. 
Corp. 


Pipe, Corrugated, Rolled. 
Armco Culvert & Flume 
Mfrs. Assn. 


Pipe Carriers. 
Massey Concrete Prod. 
Corp. 


Pipe Joint Compound. 
Dixon Crucible Co., Joseph 
Plants, Welding and Cutting. 
Air Reduction Sales Co. 
Pneumatic Tle Tampers. 
Ingersoll-Rand Co. 
Pneumatic Tools. 
Ingersoll-Rand Co. 
Poles. 
International Creosoting & 
Construction Co. 


Massey Concrete Prod. 


Corp. 
Powders, 
E. I. du Pont de Nemours 
& Co. 


Power Houses. 
Massey Concrete Prod. 
Corp. 


Preservative, Timber. 
International Creosoting & 
Construction Co, 
New Jersey Zinc Co. 
Producers, Gas. 
Air Reduction Sales Co. 


Pumps. 
American Well Works. 
Fairbanks, Morse & Co, 
Goulds Mfg. Co., The. 
Ingersoll-Rand Co. 
Sullivan Machinery Co, 


Push Cars. 
Fairbanks, Morse & Co. 


Inland Steel Company. 


Rall Anchors. 
P. & M. Co., The 
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Rall Anti-Creepers. 
P. & M. Co., The 
Rall Braces. 
Bethl 


jehem Steel Company. 
Louisville Frog & Switch Co. 
Q & C Co. 


Q& 
Rail Joint Co. 
Wm. Wharton, Jr., & Co. 


Rall Saws. 
Fairbanks, Morse & Co. 
Q & C Co, 


Rare Gases. 
Air Reduction Sales Co. 


Regulators, Oxy-Acetylene. 
Air Reduction Sales Co. 
Mudge & Co. 

Removers, rt & Varnish. 
Mudge & Co. 

Replacers, Car. 

Q & C Co. 


Riveting Hammers. 
Ingersoll-Rand Co. 
Verona Tool Works, 

Rivets. 

Bethlehem Steel Company. 


Rock Drills. 

Ingersoll-Rand Co. 
Sullivan Machinery Co. 
Verona Tool Works, 
Rods, Welding. 

Air Reduction Sales Co. 
Roof Slabs. 

Massey Concrete Prod. 

Corp. 


Roofing and Siding. 
Fairbanks, Morse & Co. 
Robertson Co., H. H. 

Rules. 

Lufkin Rule Co., The. 

Saws, High Speed Friction. 
American Saw Mill Co. 

Screw Spike Drivers. 
Ingersoll-Rand Co. 


Sheets, Fibre. 
Diamond State Fibre Co. 
Robertson Co., H. H. 
Sheet Iron. 
Armco Culvert & Flume 
Mfrs. Assn. 





Sheet Steel. 
Inland Steel Company. 
mee, 
ee & Tool Co., 


ae Foundations, Con- 
crete. 


Massey Concrete Prod. 
Corp. 
Skid Shoes. 
Q & C Co. 


Skylights. 
Robertson Co., H. H. 


Slabs, Concrete. 
Massey Concrete Prod. 


Corp. 

Smoke Stacks. 

Chicago Bridge & Iron 
Works. 

Massey Concrete Prod. 
Corp. 


Snow Melting Devices. 
Q & C Co. 

Snow Plows. 
Q & C Co. 


Spikes. 
Bethlehem a ae: 
Inland Steel Co. 
Spreaders. 
Jordan Co., E. F. 
Standard Tee Rallis. 
Bethlehem Steel Company. 
Inland Steel Co. 
Standpipes. 
ae Valve & Meter 


Fairbanks, Morse & Co, 


Station Houses. 
Massey Concrete Prod. 
Corp. 


Steam Shovels. 
American Hoist & Derrick 


Erie Steam Shovel Co. 
Osgood Co., The. 


Steel Forms. 
Blaw-Knox Co. 


Steel Plates and Shapes. 
Bethlehem Steel Company. 


Step Joints. 
Q & C Co. 
Rail Joint Co. 
Street Rallway Special Work. 
Bethlehem Steel Company. 
Structural Steel. 


Bethlehem Steel Company. 
Inland Steel Company. 


Switches. 


Frog Co. 
Wm. Wharton, Jr., & Co. 





Switch Locks. 
American Valve & Meter 
Co. 
Switchmen’s Houses. 
Massey Concrete Prod 
Corp. 


Switchstands and Fixtures. 
oe Valve & Meter 
‘0. 
Bethlehem Steel Company. 
Fairbanks, Morse & Co. 
Ramapo a Corp. 
Weir Frog Co. 
Wn. Wharton, dr., & Co. 
Tampers. 
Ingersoll-Rand Co. 
Tanks, Elevated Steel. 
Chicago Bridge & Iron 
Works. 
Tanks, Oll Storage. 
Chicago Bridge & Iron 
Works. 
Tank Valves. 
a Valve ,& Meter 


Tapes. 
Lufkin Rule Co., The 
Telegraph Poles, 


Internationg] Creosoting & 
Construction Co. 
Concrete Prod. 


Telephone Booths. 
Massey Concrete Prod. 
Corp. 


Tiles. 
International Creosoting & 
Construction Co. 


Tie Plates. 
Bethlehem Steel Company. 
Inland Steel Company. 
Lundie Engineering 
Tle Rods, ud 
Bethlehem Stéel Company. 
Tin Plate. 
Bethlehem Steel Company. 
Tongue Switches. 
Bethlehem Steel Company. 
Tool Steel. 
Bethlehem Steel Company. 
. yd Weld. 
ing and Cutting. 
Air Reduction Sales Co. 
Torches, bie ge —-— Weld- 
ing and Cutt 
Air Reduction alee Co. 


Track Drilis. 
Ingersoll-Rand Co. 





Track tnsulation. 
Diamond State Fibre Co. 
Q & C Co. 


Track Jacks, 
Verona Tool Works, 


Track Liners. 
Crowley & Co., Thomas D, 


Track Material. 
Inland Steel Company. 
Ajax 
Weir Frog Co. 


Track Scal 
Pohteaks.” Morse & Co. 


Track Tools. 
Folmeame, Morse & Co. 
C Co. 


Q 
i Tool Works. 
Warren Tool & Forge Co. 


Trestie Slabs. 
Massey Concrete Prod. 
Corp. 


Vacuum Pumps. 
Ingersoll-Rand Co. 


Varnish, Electrical 
ing. 


Ruberoid Co., The, 


Ventilators, Shee. Reandhome 
Robertson Co., H. 


insulat- 


Washers. 
Diamond State Fibre Co. 


Water Column. 

American Valve & Meter 
Waterproofing. 

Ruberoid Co., The.; 


Welding, Oxy-Acetylene. 
Air Reduction Sales Co. 


Weed Killer. 
Chipman Chemical Engi- 
neering Co., Inc. 
Reade Mfg. Co. 


Wheels (Hand and Motor 
Gas Engine & 
Ry. Motor Car Co. 
Maintenance Equipment Co. 

M & Co. 
Woolery Machine Co. 
Wire. 
Armco Culvert & Flume 
Mfrs. Assn. 
Wire Rope. 
Fairbanks, Morse & Co. 
Wood Preservative. 
Chipman Chemical Bngi- 
neering Co., Inc. 
International Creosoting & 
Construction Co. 
Reade Mfg. Co. 


Zine Chloride. 
New Jersey Zine Co. 
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Mr. Maintenance Engineer 


We Offer You “Ship Today” Service 
of Standard High Grade Ties 


Here’s How You Save Money 


ae] ‘THE concentration of standard specification ties, 
OY accurately graded, marked and stacked, makes 
possible our “ship today”’ service. When you need 
ties we can ship large or small quantities from stock 
and every tie will be a sound, standard specifica- 
tion tie. 


By Using International Service 


you save your heavy expense of line inspection 
which, in some cases, amounts to more than five 
cents per tie. 

You do not have the burden of carrying the 
financial investment in ties during the seasoning 
period, which sometimes extends for six months to 
a year. 

You have complete control of your tie distribu- 
tion because ties can be so loaded that large’ ties 
can be laid down at your main line and the smaller 
and less expensive ties at the sidings and team 
tracks. ~ 


For full particulars write our general 
office at Galveston, Texas. 


International Creosoting & Construction Co. 


General Office—Galveston, Texas 
Plants: Texarkana, Texas Beaumont, Texas 
Galveston, Texas 
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Scale is inevitable on all rolled steel products. It is found on all rails, 
splice bars, bolts and nuts. It isn’t a serious defect until it begins to 
wear off. Then, watch out for loose joints. 


One of the most important differences between the Verona Rail Joint 
Spring and the ordinary nut-lock is this: The spring compensates for 
wear of scale. The nut-lock doesn’t. 


When the scale has worn 1/32” on two surfaces bearing on one another 
(say 1/64” on the rail and 1/64” on the splice bar), the nut-lock loses 
2/3rds of its reactive pressure. When the total wear is 1/16”, the reactive 
pressure of the nut-lock is negligible and the joint is loose. 


But no amount of scale can render ineffective the Verona Rail Joint 
Spring. Wear of 1/16” finds the spring delivering six times the reactive 
pressure of a nut-lock that is fully compressed. 


It compensates for bolt stretch also in the same effective way. 


It makes joints tight; and, despite stretch or wear, it keeps them tight. 
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